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VERNON W. LIPPARD, M.D., New Haven, Conn. 


It was with a great deal of pleasure that) = opportumity§ for individual initiative and 
| accepted the opportunity to meet with = group action. Under either system we have 


you and | consider it a great honor to have the same 


goals--the acquisition of basic 


been selected to deliver this, the third knowledge and skills and the cultivation of 


Gehrmann Lecture. | am told that the two proper attitudes and 


powers of scientific 
previous lecturers were concerned with observation These 


are the essential at 
-problems of industry and of health. 


tributes of a good physician, whether he be 
It seems quite approprrate that someone engaged 


n occupational medicine or any 


representing medical education, the third other field within the broad) spectrum of 


pedestal on which occupational medicine medical activity. The 


place to develop 
rests, should have been chosen to talk with these attributes is within a university. 


vou this evening. My concern with the role of medicine in 


| It is difficult to generalize about medical a university can perhaps best be explained 
education in this country today or to be by the following quotation: 
very Wise in predicting its future, People The technological conception of medicine has . 
in other fields of education look upon its certam appeal to the layman, whether patient or Ey 
uniformly high standards and its dynamic administrator. It is easy to think of medicine as S 
du s don vhen h as plugged the leak o 
good deal of envy. Nor is the concern for the obstruction. These are : 
continual huprovement and eXpansion to items of service that can be recorded time 
meet the demands of society contined en sheets Fo nedicine so conceived, all that 1s 
tirely to the United States, although our needed is a good technical training, which could 
\merican and British medical education to namely, the development and tempering of minds 
\merican football and Rugby. He said that What this author is saving, and | agree 
the Americans play in large and impressive with him, is that a technological conception 
stadia with frequent) stops for planning of medicine is unsatisfactory and that, if 
committees, seminars, and substitutions. ve acquiesce in it, it could in the long run 
The British, on the other hand, play on je socially dangerous. 
grass plots; the same team goes through am strongly of the opinion that the 


the game, and the svstem provides maximal ‘ 
study of medicine should be based on a 


Received for publication April 2, 1958 broad background in the liberal arts. This 
Dean, School of Medicine, Yale University that 
does that advocate i a 
Presented hefore the 10th Annual Meeting of 
the Americar Academy of ¢ dccupational Medicine, students preparing tor the study ol medi 
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or philosophy and not zoology or 
physics. For the young man with strong 
and well-organized scientific interests, 
medicine is a logical goal and one of the 
natural sciences an appropriate field) of 
concentration—not just for the sake of 
gaining admission to a medical school but 
as a good basic education. In fact, | doubt 
that one is liberally educated without some 
knowledge of mathematics and the sciences. 

The second phase in the education of a 
physician should be experience in the 
atmosphere of a graduate school in) which 
a group of scholars at various stages of 
maturity and achievement are learning to 
gether. In such an environment, instruc 
tion is informal and in small groups in the 
laboratory, conference room, or hospital 
ward, where faculty members and students 
are on common ground and stimulate each 
other. Here again, I am an advocate of 
breadth of experience as a basis for further 
more specialized learning, although greater 
attention should be given to logical progres- 
sion. Provided the student first masters 
the structure and function of the human 
body, the deviations from normal which 
occur as a result of disease and the intro 
duction of chemical and physical agents, 
and finally applies this knowledge to the 
care of patients, it matters little how the 
instruction is “integrated.” There is a 
growing realization that the individual 
student should be guided stimulated 
rather than run through at the same pace 
with mass lectures and frequent examina 
tions. It is also becoming apparent that the 
curriculum should be flexible and the in 
dividual student be given an opportunity to 
pursue his special interests. One of the 
most effective means | know of accomplish 
ing the latter is to provide opportunity for 
and encouragement of student research. We 
have gone farther in that regard at Yale 
than at any other school and have for many 
vears expected each student to present a 
dissertation, based on original research, as 


one of the requirements for graduation. 
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At some schools, a good deal of attention 
is being given to reorientation of the cur 
riculum in the preclinical years to instruc: 
tion by systems, such as the nervous system, 
circulatory system, ete., and elimination of 
courses by disciplines. One school is plan 
ning to admit students after two years of 
college work and continue the liberal arts 
program concurrently with instruction in 
the basic medical sciences. How this will 
work remains to be seen, The good medical 
students | know are enthusiastic about 
medicine and would not take kindly to in 
terruption of their medical programs by 
courses in languages or political science. 

Other experiments in medical education 
are receiving more widespread approval. 
By various devices, many of which involve 
reorganization of outpatient services, at 
tempts are being made to induce the stu 
dents to take a more comprehensive view 
of the physician's responsibility to his pa 
tient. Programs which involve seeing the 
patient in his home have the same objective. 
Means of introducing the student to the 
study of psychiatry are the subject of a 
good deal of study. It has been realized 
that it is no more appropriate to send a 
student on the ward as a clinical clerk in 
psychiatry without basie knowledge of 
social development and psychological theory 
than it is to put him on a surgical ward 
without having studied anatomy and pa 
thology. Considerable thought is being 
given to instruction in public health and 
preventive medicine with the possibility of 
giving greater emphasis to the field of 
epidemiology. 

| have spent the last few days at a con 
ference at which a group of sociologists, 
economists, labor leaders, and industrialists, 
as well as physicians, were assembled to 
assess the demands and the needs of the 
United States for medical service, and 
thereby for physicians, over the next half 
century. This was a revealing experience 
and may have an important bearing on 


medical education in the future. 
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Among the demographic observations 
presented were these: Each year We add 
about 3,000,000 people to our population ; 
redistribution is taking place with major 
growth in the west: more people are living 
in exurbia and suburbia; the population is 
more mobile; the number and proportion of 
older citizens will advance steadily ; there 
Is a persistent decline in the proportion of 
unskilled and agricultural workers and a 
corresponding upgrading of the population 
in terms of income, occupation, and educa 
tion, 

The sociologists observed that from their 
standpoint illness represents a loss of 
capacity to achieve. As physicians with a 
more humanitarian view illness, this 
definition would appear a little too severe 
but perhaps it would be understood more 
readily by men in your field than in some 
others. Certainly it is one of your ob 
jectives, as it should be of every physician, 
to prevent loss of capacity to achieve and to 
fit those who are incapacitated, bevond the 
range of our knowledge and. skills to cor 
rect, into a useful place in society, 

They made several other observations 
and predictions which are highly relevant 
to medicine in general and your field of 
interest. in’ particular. They emphasized 
that the organization of medical practice is 
likely to be centered around occupational 
groups, with group practice playing the 
predominant role. Charity practice, as we 
have known it in the wards and clinies of 
municipal hospitals, will vanish, the 
physician must be prepared to deal with 
sophisticated, skilled, and comparatively 
well-to-do people living complex lives. This 
will necessitate greater emphasis on compe 
tence in psychiatry. 

The age of specialization is with us, 
whether we like it or not, and the basic 
medical education must be broad. with 
training in technical skills left to the post- 
graduate years. Sufficient attention must be 
paid to the social and behavioral sciences to 
induce an empathy for the way of life of 
the people with whom the physician must 
relate. 


Lippard 


EDUCATION FOR PRACTICE OF OCCUPATIONAI MEDICINI 


Up to this point, | have not mentioned 
education for a career in occupational 
medicine specifically because, at the level of 
candidacy for the M.D. degree, specializa 
tion should not be encouraged. Many of 
the elements of industrial medicine are 
found in the standard curriculum but are 
not so labeled for example, minor surgery, 
preventive medicine in general, re 
habilitation. Lor all students, regardless of 
their career objectives, awareness of the 
influence of industrial life on the health and 
well-being of their patients and an orienta 
tion concerning the role of the industrial 
physician in comprehensive medical man 
agement are important. few lectures 
along these lines delivered by an ex 
perienced industrial physician who is a 
member of the faculty and perhaps a few 
Visits to industries are desirable as a 
general orientation but alone they have little 
impact. More important is concern for 
industrial problems on the part of the entire 
faculty and this is not easily achieved. The 
most effective approach I know is to have 
as members of the faculty one or more 
experienced and active industrial physicians 
on a part-time basis. Such men, working 
daily on the wards and in the outpatient 
clinics and attending conferences, can 
educate students and faculty simultaneously. 

When it comes to graduate training for 
specialization in occupational medicine, the 
answers are not so easy, and I must confess 
that what little knowledge | have of the 
subject was gained largely by attending the 
Conference on Education of Physicians for 
Industry sponsored by the National Fund 
for Medical Education two vears ago. 
Even among the experts at that conference, 
there was some disagreement as to just 


what constitutes industrial (or occupational) 


medicine. The best conclusions could 
draw independently were these: 

1. That it involves at least the immediate care of 
traumatic injuries, but that this aspect is of di 


minishing importance, particularly in large industry, 
because of improved safety measures 

2. That it is always concerned with the pre 
vention, and to varying degrees the treatment. 


essentially occupational diseases, but that their 


22 
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occurrence varies with the industry and they are 
practically absent in some 

3. That the prevention of nonoccupational illness 
should be of increasing concern because the effec 
tiveness of the worker can be decreased Just as 


completely by an emotional disturbance as by a 


broken leg This involves greater attention to 
health education and counseling, periodic healtl 


examination, and the practice of a good deal of 
what [I like to call “preventive psychiatry,” which 
is in the province of every physician—not just the 
psychiatrist. 


4. That the industrial physician must give more 
attention to keeping people well. It is granted that 
in the present state of our ignorance, this is often 
i plous hope and differs from prevention of illness 
in philosophy more than in technique 

Now the question is how a man can best 
be trained, at the graduate level, to meet 
these responsibilities, At the Conference 
mentioned previously, it was generally 
agreed that the first step should be a good 
rotating internship, which provides a diver- 
sified experience, and I would suggest that 
it be followed by a year in internal medi 
cine. At this point, young men should be 
encouraged to enter directly into formal 
training in occupational medicine. Although 
arguments can be presented in favor of an 
interval of practice before specialty train 
ing, if this specialty is to attract its share 
of bright young men, such postponement is 
impractical, 

Two patterns of formal training have 
been advocated. First, two years in a school 
of public health or department in a medical 
school which is equipped, in terms of per 
sonnel and facilities, to provide instruction 
in the basic disciplines of public health, 
such as biostatistics, epidemiology, environ 
mental physiology, health administration, 
health education, ete., and such special fields 
as industrial hygiene and toxicology, the 
principles of engineering, compensation 
law, ete., followed by a vear of field train 
ing under good supervision. Without 
doubt, such a program is ideal, but. | 
wonder whether you may not be pricing 
yourselves out of the market by such de 
mands. This means five years of post 
doctoral education and a large investment 

for tuition and maintenance. One can be- 
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come board qualified obstetrician and 
gynecologist, — pediatrician, internist, — or 
general surgeon in the same or less time 
and at less expense, 

Another program, which is less compre 
hensive but may be more practical, is two 
years of residency or fellow ship training 
following the basic two vears ot hospital 
experience mentioned earlier. Under such a 
plan, the young man would study in a 
school of public health on about a half-time 
basis while concurrently working under 
good supervision a model industrial 
health program near by. At the end of his 
course, he would be awarded the M.P.H. 
degree. He would cover the same ground in 
biostatistics, epidemiology, ete., and would 
have some time for elective courses more 
directly related to industry but would. re 
ceive most of his industrial training by 
apprenticeship. Such a program would be 
more similar to training in other clinical 
specialties and could be completed in four 
years after award of the M.D. degree. It 
has the added attraction of being less ex 
pensive in that an industry could well afford 
to pay a man perhaps $4000-$5000 per year 
plus tuition in return for his services while 
in training. 

From’ the standpoint of the university, 
the first program is expensive, and, unless 
fairly large numbers were attracted. the 
cost per student might well be prohibitive. 
The residency program could be INCOTPO 
rated in most schools of public health with 
the addition of perhaps one faculty member 
who would serve as counselor and coordi 
nator. 

In the long run, proper education of the 
young physician, along one of the lines just 
mentioned, is the major problem, if occupa 
tional medicine is to attain its proper stature 
as a medical specialty. A more immediate 
and practical problem is the training of the 
part-time industrial physician, who, | under 
stand, is responsible for whatever occupa 
tional medicine may be available to most of 
the 70 of workers who are now emploved 


in the 997 of industries which employ less 
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than 500 people. The community should 
not have to wait another generation for the 


solution. to this problem. 

Within the past month, | was visited by 
umon organizer who wanted the Medical 
School to assume responsibility. for periodic 
health examinations, health education. and 
other preventive medical services for 3000 
members scattered 


union among small 


factories. After explaining to him that the 


business of a university is education. not 


large-scale medical service, | asked him why 
such services were not provided by the in 
dustry. He replied that of the plants 
had a doctor on call to provide first aid but 
the workers as the in 


expect more, and, 


dustry does not appear melined to 
the responsibility, the union will 
don't pretend to be an expert on labor rel 
tions and am not in a position to say 
whether such service should be the responsi 
bility of management or labor. but 
know that physicians should be better 
pared to render it than most of them are 

| would hope that in time there will be a 


sufficiently large corps of men de 


tine 
voting 


their careers to occupational medicine so 


that will be 


a considerable number of them 
available to take over the service to several 
small plants, just as some radiologists and 
pathologists serve several small community 
hospitals. Unul that day arrives, part-time 
physicians will have to fill the gap. 

this take the 
responsibility for organization of part-time 


group, someone must 


or short-term continuation courses. The 


organization and personnel necessary to in 
stitute such courses are available in nany 
medical and public health schools, but the 
stimulation and assistance of experienced 
men, such as the members of this academy, 
will be necessary. In planning these courses 
general professional competence will have 
to be assumed. Emphasis, I believe. must 
be placed on topics of major importance to 
this field, such as industrial hygiene, re 
habilitation, preventive medicine, statistics. 
record keeping, absenteeism, sickness bene 


fits, and workmen's compensation, with case 


Lippard 


presentations which illustrate interrelation 


ships between clinical medicine the 


administrative problems of industrial medi 


cme. If the industries emploving these men 


could be persuaded that the payment of tui 


tion fees would be a good investment, re 


cruitment would be simplified 


\nother group for whom educational op 


portunities are needed Is made up ot Line 


several hundred men, already CN] nenced 


in this field but not covered by the 1 


or ? 
grand 


father clause. who. av be eligible for board 


n within the next few vears 


} 
proble 11 


Is ha been encountered 


establishment ot SPrec ralty boards mn 


Calegory 


many other fields. The and well 


established this should 


probably be advised two forget 


younger ones, opportunities to fill 


gap 


their knowledge should be provided It 
\caden \ 


recognized this problem 1 am 


tribute to vour that vou ha 


told th: 
courses designed to meet the requirements 


of this group are being offered at se 


universities. 


Looking upon this field of occupational 


as an outsider, | cannot in 


honesty avoid being critical of it 


face of unlimited 0 


respect. the 
tunity, the amount and quality of research 
in this field are disappointing, and this fact 


has an important bearing on both instruc 


tion and recruitment. Young men are ex 
cited about fields of medicine in which there 
are defined bodies of special knowledge and 


With 


large population groups readily accessible, 


in which that knowledge is growing. 


vou have extraordinary opportunity — to 
study, by epidemiological techniques, the 
relationships of various factors which de 
termine the frequencies and distribution of 
disease. Epidemiology has extended bevond 
Its traditional association with infectious 
diseases, and techniques are being developed 
for investigation in other areas. | 
Morris and_ his 


colleagues," in. which thev have studied the 


cite for 
example the research of 


relationship of coronary disease to occupa 


tion, the distribution of peptic ulcer” in 


US 
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social classes, and the relationship of 
schizophrenia to family structures. Publica- 


tion of studies on experience in job  per- 


formance of  cardiaecs,  arthritics, and 


diabetics, for example, would make it pos- 
sible for the internist and the surgeon to 
work with vou more effectively. Such re 
search requires a background internal 
medicine and biostatistics, and ingenuity 
all qualities a good occupational physician 
should possess. 

| have discussed the education of a physi- 
cian from the time he enters college until 
he is established, in  industry—all of it 
superficially—and | would like to close with 
a few general observations. Education, at 
whatever level and for whatever purpose, 
is the result of individual effort. The best 


we can hope to provide is stimulation and 


guidance in an atmosphere conducive to 
learning. Such an atmosphere includes 
people with greater experience the 
facilities necessary for their work. VProfes 
sional education is not training in a skill to 
be exercised by constant repetition but 
rather in the capacity to observe and to 
make logical decisions based on a broad 
background of knowledge and experience. 
:ducation for occupational medicine is no 
exception, 
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J. N. STANNARD, Ph.D., Rochester, N. Y. 


“Internal radioactivity” in the sense used 
for this paper refers to radioactive materials 
deposited in body tissues, commonty called 
internal emitters, 


As the 


industry expand, so mounts the need for 


uses of radioactive materials im 


the industrial physician to be prepared for 
action if problems arise. This paper is in 


review of the factors to 


the 


tended as a short 


considered) and basic types of in 


formation required for intelligent: appraisal 
ef the problems in handling radioactive 
materials. It must perforce be quite super 


ficial, but may serve to draw attention to 
the ways in which “internal emitter” prob 
lems are similar and in what ways they are 
different from more familiar situations met 
handling chemically toxic materials or 
external radiation sources such as x-ray 


machines, 


1. External vs. Internal Hazards 


let us the relative im 


portance of the external compared with the 


consider 


internal radiation hazard, since radioactive 
materials, of course, pose both. 

The highly energetic but short half-life 
emitters found in freshly formed fission 
products present largely an external radia 
tion hazard. These character 


are most 


istically seen in) weapons but a 


similar activity pattern may occur in any 


fall-out, 


situation where fissionable material has been 
bombarded with neutrons for only a short 


time. 


Received for publication April 2, 1958 

University of Rochester School of Medicine and 
Dentistry. 

Paper presented at the 10th Annual Meeting of 
the American Academy of Occupational Medicine, 
New York, Feb. 12, 1958. Much of the illustrative 


material used for the oral presentation is omitted 


here 


Dosage and Biological Effects of Internal Radioactivity 


Phe rapidity ot decay of freshly formed 
fission products is seen in the fact that the 
from them decreases as a 


rate of radiation 


power function of time according to the 
R=kt—'* where R 


propriate units per umt time, ¢ 


expression rate in ap 
time in any 
convenient units (the same as in A’), and k 
is a proportionality constant.’ As a conse 
quence, the rate at 


106, of 


seven hours Is reduced 


to about that at one hour, while 


of that at 


that at two davs is only 16 one 


hour, 


Because of the usually high gamma ener 
gies and the relatively short average life 
these 


time of the 


material retained in the body even under 


elements amount of 
favorable conditions constitutes a 
small the total 


Thus protection from these materials as an 


Very 


fraction of 


radiation dose. 


external radiation 


sufficient to 
body 
would be 
circumstances where exposure by inhalation 


hazard 1s 


prevent uptake of a significant 


burden. Exceptions, of course, 


occurred after a considerable 


the 


or mgestion 


decay time or contained 


unusual amounts of soluble elements of 


material 


small particle Size, etc. 
neapsulated sources such as Co® or, in 
the older days, radium?*" likewise constitute 


only an external radiation hazard. How 


ever, the responsible parties must be sure 


the source 1s really fixed. Some of our 


most widespread industrial contaminations 


have occurred situations where sup 


posedly fixed) sources were actually far 
from fixed, 


By contrast to the above, if there are 


long-lived elements present in greater pro- 
portion——as true in fission 


“aged” 


products—the internal hazard 


may be of 
greater potential importance than the ex 


ternal hazard. Thus a plant processing fuel 
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elements from a power reactor or accidents 
involving power reactors may involve the 
long-lived bone-seeking elements to a much 
extent. 


greater Deposits in lung and/or 


bone of considerable significance as a 


chronic radiation hazard may occur, even 


though shielding from external radiation 
was adequate. Thus, any operation involv- 
ing long-lived emitters is different from one 
involving short-lived elements. Protection 
against inhalation or ingestion becomes just 
as important as shielding against external 
radiation. 

Alpha emitters, because of their short 
range in air, present essentially only an in 
ternal hazard regardless of energy or half- 
life. But, once inside the body alpha 
emitters are considered the most dangerous 
of the radioactive materials. They are, of 
course, less used in industry for general 
purposes than beta or beta-gamma emitters, 
and thus problems arising from alpha 
emitters are more likely to be in specialized 
the 


should rece nize their potential presence in 


hands. However, even nonspecialist 
dusty mine atmospheres, in ore-processing 
operations, and even in the installation and 
use of static eliminators. (These latter de 
vices frequently use alpha emitters in fairly 
large quantity, and the fixation of the cle 


ment to the supporting structure is not al 


ways firm.) Once loose, some alpha emitters 
have a nasty tendency to “creep” and to 
find their way into quite unexpected places. 
So even if the label says there is “no con 


tamination hazard” and only a short-range 


g 
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external radiation hazard, some means ot 
detecting alpha particles should be available 
in installations using any appreciable quan 
tities of alpha particle emitting elements. 
A comparison of the relative penetrating 
power and thus the relative external radia 
tion hazard of alpha, beta, and = gamma 


A core i] 


lary, the density of ionization, is roughly 


emitters is shown in the Figure. 


the opposite of the penetrating power, Thus 
the number of ion pairs occurring along a 
centimeter of track 


average relatively 


much smaller for a 5 mev gamma emitter 


than for an alpha emitter of comparable 


energy. X-rays of the energies ordinarily 
fall 
This 
relationship will undoubtedly be discussed 


encountered and beta’ particles will 


somewhere between these extremes, 


in more detail by the next speaker, Dr. 
Laughlin, 


2. Chemical vs. Radiation Toxicity 


Closely correlated with the balance of 
external as compared with internal radia 
tion hazards is another consideration, viz., 
chemical toxicity of the element 


its 


compounds compared with — radiation 


as 
toxicity. 
that 
situations 1s 


You are all aware, for example, 


natural uranium in acute exposure 


almost chemical 
The 


specific radioactivity 1s so low that relatively 


entirely a 
hazard, viz., as a nephrotoxic agent. 
large amounts are required to produce even 
a maximum permissible body burden. On 
the 


the other hand, uranium 


IES of 


Schematic diagram t 


show relative penetrating 
power of alpha, beta, an 
The 


represent 


gamma radiation 
three 


the 


sections 


attenuation produced 


by varving thicknesses of 


Note 


attenuation 


a suitable absorber 
that gamma 
is considerably less 
marked that 


either 


for 


beta 


than 
alpha or 
particles 


— 
c 
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shorter half-life may be radiation hazards 


At 


the extreme opposite end of the scale, we 


before they become chemical hazards. 


might consider an isotope like polonium?!” 


Where the maximum permissible body 
burden in a 70 kg. (155 Ib.) man is of the 
order of 0.000001 ng. Reaching a level high 
enough for there to be a chemical hazard 
from polonium is almost impossible. 

Most isotopes In use will, of course, le 
somewhere between the extreme examples 
chosen. It is, however, essential to keep in 
mind the possibility of there being either 
chemical or radiation hazards. or both. in 
different. situations, 

These points may be illustrated in another 
way. It is quite easy to conclude that 
soluble salts of uranium can be adequately 
controlled on the basis of. their potential 
effect on the kidney. On the other hand, it 
is not so easy with insoluble salt and 


an 
exposure under conditions of slow accumu 
lation in lung and/or bone. It is conceivable 
that there could be a radiation hazard to 
lung from deposits long held in the respira 
tory tract, even though insufficient amounts 
the to 


chemical damage. The Pharmacology group 


reach kidney cause — significant 
at Rochester is now in the middle of a five- 
year experiment with inhalation of UO, 
just to test this point. 

Thus one should have a fair idea of the 
specific activity of the material on hand 
and the relative solubility of the compound 
in question in body fluids. 


3. Dosage and Estimation of Body 
Content 


the 
body, we face the problem of estimating the 


Once a radioactive material enters 
radiation dose and/or of determining how 
much is in the body. This is frequently 
qualitatively quite different from the prob- 
lem of measuring an external radiation 
dose. Dosage estimation is sometimes pos 
sible by external measurement of radiation 
sufficiently energetic to reach instruments 
placed outside the body. We are all familiar 


with this in measurement of the thyroid 
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But the 


emitters more likely to be encountered in 


uptake of for example. 
industry, as compared with hospital prac 
tice, are more likely to require an indirect 
approach. If one knows the energy, reten 
tion half-time in the body, physical half 
lite, distribution in the 
presumed dose emitter, an 


estimate can be made of 


the be dy, and 


initial of the 
radiation dose in 
rep or rad units. The dose mav be almost 


whole be with 


something like tritium, 
Na**, or the noble gases, or confined largely 
to a single organ of localization (“eritical” 
or “target” organ, such as bone. kidney, or 
thyroid). Data of use in making such eal 
be the 


A sample simplified ) 


culations are to found in Various 
handbooks.*"4 
calculation, using the pertinent parameters 
Is shown below 

The use of these figures requires deci 


Was the 


insoluble 


Sit Mis. 


material in a soluble or 


form: If soluble, the residence 
time mm lung (if exposure was by inhala 
tion) may be quite long, and calculations 
assuming it had deposited in other organs 
bone) may be misleading. The loss 
constants will be quite different for dif 
ferent organs and different chemical forms. 
Note also that some estimate of initial dose 
and the fraction deposited in the “critical” 
While the industrial 
physician may depend on others for detailed 


organ necessary. 

dosage estimations, he should have a nod 

ding acquaintance with their principles, 
lrequently, there is no information on 


the initial dose, and the probable initial dose 


* This same basic equation can be found in the 


handbooks but with more of the usually constant 
parameters lumped together 


wet. of 


Dose 


Dose 


organ in grams-5.8 107 

total reps accumulated over an in 
definite period 

concentration of material in’ the 
critical organ expressed in pc 


where 


average effective half-life (includes 
both excretion and radioactive de- 
cay and assumes exponential kinet 
ics of loss) 

average 
mevy 
number of mev per rep 
6.210" results in an 
rad units) 


energy of the emitter in 


(use of} 
answer in 
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must be estimated. Again estimation by ex- 
ternal radiation measurements is possible. 
More frequently, the body burden must be 
calculated from excretion analyses. This 1s 
a useful procedure if properly managed and 
is basically the same as with chemically 
toxic materials. In general, particularly at 
early times, the urine content bears a more 
constant relationship to body burden than 
the fecal content and is, of course, more 


The 


presents problems because soon after ex- 


convenient to measure. fecal content 
posure the feces may contain much material 
which was unabsorbed either after ingestion 
or after being brought up from the lung 
and swallowed. If the 
short, these amounts may not reflect the 
body burden accurately. On the other hand, 


residence time 1s 


urine analyses may reflect lung burden or 
constant fractions of the body burden ex- 
creted and be a useful index.4 Sometimes, 
though, the amounts in urine may be too 
small to measure, and fecal contents may be 


This 


thorium 


the only measurement possible. 
true of 
pounds, for example.® 


ap- 
pears to be most com- 

In any event, whether urine, feces, or 
both are measured, fairly accurate knowl- 
edge of the kinetics of excretion is needed 
to get a reliable figure for body content. 
The fraction of the body burden excreted 
per day is almost always larger at early 
times after an exposure than at later times 
when the material has had an opportunity 
“fixed.” The handbooks, in 
general, do not supply these numbers, and 
they must be dug out by the person in- 
terested. 


to become 


One final comment on excretion kinetics: 
It is common to assume biological loss can 
be described as a single exponential func- 
tion of time. Usually, several exponentials 
of progressively smaller decay constants 
actually describe the data better, and fre- 
quently no single value can be chosen. In 
fact, in many cases a power function is a 
better description of the data, and the Na- 
tional Academy of Sciences Subcommittee 
on Internal Emitters has urged that this 
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be 


formulation 


considered wherever ex 
ponential kinetics seem not to hold over 
long periods.® Langham has explored par 
ticularly the application of excretion anal 
yses to the determination of body burden, 
and his paper is recommended for all who 
may find this problem in their practice.7* 


4. Biological Effects 


Assuming the radiation 
dose to be expected, we can now turn to the 
biological effects of internal emitters. In 


general, unless 


some idea of 


chemical toxicity super 
venes, the effects are qualitatively identical 
with those seen after equivalent tissue doses 
from external radiation. In acutely toxic 
doses, they imitate the acute radiation syn 
drome. Anemia, leukocytopenia, 


clotting 
defects, epilation, ete., 


may be expected. 
localization, 
damage may be great in a given organ 


However, because of tissue 
without concomitant changes in peripheral 
blood count, gastrointestinal tract, or 
gonads. Thus, the peripheral blood count, 
for example, is not a reliable index unless 
one knows the emitter can produce a con 
siderable radiation dose in hematopoietic 
tissue. With P** it may be as reliable as 
for external radiation. With others, it may 
be “silent.” 

Turning now to chronic effects, you are 
all familiar with the fact that deposited 
radioactive materials may be the cause of 
various long-term sequelae, sometimes with 
quite extended latent periods. Chief among 
these are life-span shortening, induction of 
cancer in the organ of localization, possible 
decreased fertility and/or genetic changes. 
(The last two have received relatively little 
study insofar as internal emitters are con 
cerned. ) 

Time does not permit examination of 
any of these in detail. However, I should 
like to set down a few points to be con- 
sidered regarding the biological effects of 
internal emitters: 

(a) The radioisotope content of circulating blood 
may, in many instances, carry a sufficient radiation 
dose to magnify appreciably the total dose de 
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livered. ‘Thus, generalized vascular damage ma) 
contribute meaningfully to the total effect. This 


may include hypertension and sclerotic changes.“ 
Thus we might ask if emitters which concentrate 
in kidney show a significantly greater tendency 
toward producing systemic hypertension than do 
others 

(b) Roentgenologic evidence for bone or tooth 
changes may be a more sensitive indication of dam 
age by bone seekers than any other single criterion 
In fact, Looney" has reported recently finding 
radiologically demonstrable evidence of damage 
from radium in patients bearing body burdens 
below the presently accepted “indifferent” body 
burden 

(c) Even elements which eventually localize, 
e.g. in bone, may deliver an appreciable radiation 
dose to the soft tissues en route. It is known well 
that at early times concentrations may be found in 
liver, other parts of the reticuloendothelial system, 
gastrointestinal tract, ete., in significant amounts 

(d) All elements, even those localizing in the 
same tissue, do not necessarily exert the same 
effect. on a microcurie basis. The difference be 
tween radium and plutonium, both bone seekers 
is pertinent.” 

(e) We now have clear evidence that deposits of 
radioactive materials in lung can produce invasive 
cancer of this tissue. Despite the long-held belief 
that this could occur, good experimental evidence 
has been obtained only very recently, the circum 
stantial evidence from the mines at Joachimstal 
and Schneeberg notwithstanding. This evidence 
is being summarized elsewhere.” 

(f) The dosage sequence, i. e., single or divided, 
etc, may or may not be of importance. With 
beta, and presumably beta-gamma_ emitters, the 
total dosage needed to produce a given effect (Ce. ¢., 
life-span shortening) may be markedly more if given 
in multiple doses than if as a single dose. This 
predicts a certain degree of recovery between 
doses, as with x-rays and a dependence of effect 
on dosage regimen. On the other hand, using life- 
span shortening as the criterion, at least, the 
effect for alpha emitters, like Po”°, appears to be 
proportional only to the total dose.** Application 
to other types of effect requires further experi 
mental work, and we already have a few puzzling 
anomalies to deal with 

(g) The notion, common a few years ago, that 
discretely localized deposits of radioactive materials 
within a tissue present a more serious hazard than 
equivalent amounts spread more diffusely has 
received no experimental support to date. In fact, 
what new information we have points in the op- 
posite direction, viz., the more diffuse source ap- 
pears worse than the highly localized one.” 

(h) The relative biological effectiveness of 
various types of radiation from radioactive ma- 
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terials depends on the particular biological function 
measured 


5. Maximum Permissible Levels 


Let us new turn to the final topie—max 
imum permissible levels. The estimation of 
these for radioactive materials presents 
some unique problems, which anyone ap 
plying the maximum permissible levels to 
practical exposure problems should under 
stand. In general, one of two methods 1s 
applied in arriving at the presently permis 
sible levels. For some bone seeking ele 
ments, particularly alpha emitters, where 
sufficient experimental data are available, 
the level is tied directly to clinical experi 
ence with radium. these cases, an 
empirical toxicity ratio 1s found, and it ts 
assumed that the maximum permissible 
body burden of the material in question wall 
bear the same relationship to the established 
figure for radium (on a microcurie basis } 
as the empirically determined toxicity ratio. 
Sometimes a correction is introduced for 
known differences in the metabolism of the 
element between the given experimental 
animal and man. 

Qn the other hand, the permissible level 
for a large fraction of the isotopes now 
available is based on a calculation. This 
relates the “safe” internal dose to the 
“safe” external dose and thus calls upon an 
entirely different body of knowledge. It 
is postulated that no body organ or major 
volume thereof should be permitted to re- 
ceive a radiation dose greater than that 
permitted for whole body exposure to ex 
ternal radiation. To do this, it is necessary 
as indicated in Section 3 to choose a “crit- 
ical” organ, and the one selected is usually 
the one showing the greatest concentration 
of the isotope under equilibrium conditions. 
This may vary with the chemical nature of 
the compound, particularly its solubility, 
and with the route of entry. Also, if the 
conditions are not those of equilibrium, it 
may change with time. Thus, the latest 
ICRP tables * and probably the forthcom- 
ing revision of the NCRP tables (presently 
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NBS Handbook 52) may list different crit- 
ical organs and thus different permissible 
levels for different exposure conditions and 
times, 

All of the figures based on these calcula 
tions depend heavily on biological data for 
such the inhaled or 
ingested dose entering the blood, the frac- 


items as fraction of 
tion of this going to the critical organ, the 
half-life, ete. These data 


sometimes very scanty and are being sub- 


“effective” are 
jected to continual scrutiny and_ revision. 
Also, the translation of permissible body 
burden t air or water contents requires 
idealized assumptions for the habits of a 
mythical character known as standard man. 

A person responsible for the health of 
workers handling radioisotopes — should 
know the background for the maximum 
permissible level he employs and be pre- 
pared to consider how the local situation 
compares with the assumptions made for 


the Handbook figure. 
should know if the local situation departs 


Particularly, he 
significantly from the average. I believe 
this is true to a greater extent in dealing 
with internal radiation hazards than with 
external sources. True, he can slavishly 
apply the rules and by always being con- 
servative usually be “safe.” However, 
there may be some surprises in store for 
him unless he knows a little bit more than 


is in the rule book. 


Conclusions 


In many wavs, therefore, the industrial 
physician with potential internal emitter 


problems must be a versatile person. He 
must know the radiation and chemical char- 
acteristics of the material being used. He 


must know the most probable route of 
entry. He must know something of excre- 
tion patterns and be prepared to estimate 
body burden from analyses of excreta. He 
may need to have quite sensitive methods 
available for this or know where he can 


get He 


100 


will 


the work done. 


interpret 
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peripheral measures of damage in a dif 


ferent way for different isotopes. He will 
probably have to know more about his local 
situation than in application of either ex 
ternal radiation or conventional in 
dustrial hygiene standards. On the 


hand, the process should present no prob 


more 


other 


lems he cannot handle with competent ad 
vice, some ingenuity, and an attempt to 
keep informed on current thinking. 


REFERENCES 
1. Glasstone, S., editor: The Effects of Atomic 
Weapons, Washington, D. Atomi: 


Energy Commission, 1957, 


2. Maximum Permissible Radio 


Amounts of 
isotopes in the Human Body and Maximum Per 
missible Concentrations in Air and Water, National 
Sureau of Standards Handbook 52, U.S 


ment of Commerce, March, 1952 


Depart 
3. Recommendations of the Com 
mission on Radiological Protection (Revised Dec 
1, 1954), Brit. J. Radiol., Supp. 6, 1955. 

4. Healy, J 
Burden .by Urine Analysis, Am 
Quart. 18:261-66 (Sept.) 1951, 


International 


Lung 


Hyg. A 


Estimation of Plutonium 


Indust 
5. Thomas, R. G.: The Metabolism of Thorium™ 
(lonium) Administered by Intratracheal Injection 
to the Rat, University of Rochester Atomic Energy 
Project, Report UR-480, Rochester, N. Y., Jan 
11, 1957. 

6. Pathological Effects of Atomic Radiation, 
NAS-NRC Bull. No. 483, pp. 11-14, 1956 

7. Langham, W. R.: Determination of Internally 
Deposited Radioactive Isotopes from 
Analyses, Am, Indust. Hyg. A. Quart 
(Sept.) 1956 

&. Langham, W Methods: Part 
V. The Application of Excretion Analyses to the 
Determination of 


Excretion 
17 305-318 


R.: Exeretion 


Radioactive 
Isotopes, Brit. J. Radiol., Supp. 7, pp. 95-113, 1955 
W.: Histopathology of Alpha 
Radiation from Internally Administered Polonium, 


Body Burden of 


9. Casarett, G. 


University of Rochester Atomic Energy Project, 
Report UR-201, Rochester, N. Y., Aug. 25, 1952 

10. Looney, W. B.: A the 
Maximum Permissible Concentration for Radium, 
July 31, 1957, draft of paper to be published, 
seen as personal communication to members of the 
NAS Subcommittee on 


Re-Evaluation of 


Emitters 

11. Finkel, M. P.: Relative Biological Effective- 
ness of Internal Emitters, Radiology 67 :665-672 
( Nov.) 1956. 


Internal 


Vol. 18, Aug., 1958 


| 


DOSAGE AND BIOLOGICAL EFFECTS OF INTERNAI RADLATION 


12. Procee lings of Lung Cancer Workshop, 14 Stannard, | N.: B 


slair, H and Baxter, 
a4 The Effects of a Maintained Body Burden 
Handbook of Biological Data to be published by of Polonium in the Rat: III. Mortality, Life 


NAS-NRC Span, and Growth, University of Rochester Atomic 


American Cancer Society, Table. to appear in 


13. Stannard, J. N.; Blair, H. A. and Baxter, Energy Project, Report UR-395, Rochester, N.Y 
kK. C.: Irreversibility of Damage Produced by June 16, 1955 
\lpha Emitters, in Proceedings of the International 
Conterence on the Peaceful Uses of Atomi Pulmonary Radiation Effects as a Function 
Energy, New York, United Nations. 1956, Vol \bsorbed Energy Distribution, Am. Indust 
11, Biological Effects of Radiation, pp. 125-127 ve. A. Quart. 17 :397-400, ( Dec.) 1956 


Cember, H.; Watson, |. A. and Grucci, 


Stannard 


Sources 


JOHN S. LAUGHLIN, B.S., M.S., Ph.D., New York 


Radiation 


The term radiation is used to cover many 
different physical processes by which energy 
is transferred from one place to another. 
For our purposes its meaning is restricted 
to those radiations which are capable of 
producing excitation of 
This 


includes the radiation in the high-energy 


and 
atoms, either directly or indirectly. 


ionization 


portion of the electromagnetic spectrum, 
and also high-energy particles. 
The 


radio 


electromagnetic spectrum includes 


waves, infrared rays, visible light, 
ultraviolet light, and x-rays. With respect 
to energy, X-rays are that portion of the 
electromagnetic spectrum with an energy 
greater than a few hundred electron volts. 
X-rays are usually produced as a_ result 
of transitions between the energy levels of 
atomic electrons, or in the stopping of 
energetic electrons in targets. X-rays can 
also be produced as a result of energy shifts 
inside nuclei, and such x-rays are denoted 
as gamma rays. 

lonization of atoms can also be produced 
by accelerated particles, such as electrons, 
neutrons, protons, ete. The interaction of 
the electric field of the moving particle with 
the electric field of the atoms directly pro 
duces ionization and excitation of the atoms. 
In the case of neutral particles, such as 
neutrons, some of their energy is imparted 
by collisions to atoms (primarily hydrogen 
atoms), which results in the projection of 
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charged secondary particles (primarily pro 
tons) which cause ionization, 

In this discussion we shall be concerned 
specifically with x-rays (including gamma 
rays) and electrons (including beta rays), 
since these are the most commonly ex 
perienced forms of ionizing radiation 


Absorption 


X-rays are absorbed in a variety of proc 
esses, all of which result in secondary elec 
trons. These secondary electrons are usually 
atomic electrons which have been energized 
As a 
result of their kinetic energy the secondary 


in the process of x-ray absorption. 


electrons have the ability to ionize and ex- 
cite the atoms they pass until all of their 
kinetic energy is dissipated. The biological 
action of x-rays is thus initially due to the 
production of secondary electrons. A 
further characteristic of x-ray absorption ts 
that it is an exponential process, so that the 
number of absorption events 1s propor 
tional to the number of x-ray photons in- 
cident at a particular point in the absorbing 
tissue. This means that the intensity of the 
x-rays will decrease gradually with increas 
ing depth in a body. 

Electrons are not absorbed exponentially 
but lose their energy directly in ionization 
and excitation events. Each of these events 
requires a discrete and small amount of 
energy, so that an electron loses its energy 
in a large number of collisions. After the 
energetic electron has lost all its energy 
it stops and usually becomes bound in an 
atom. As a consequence of the large num- 
ber of small have a 
well-defined range which is proportional to 


collisions, electrons 


their kinetic energy. They will penetrate an 
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absorbing body to a definite depth, and 


terminate relatively abruptly. 


Applications 


X-rays are used primarily for diagnostic 
purposes, both in medicine and in industry. 
lor patient diagnosis x-rays are primarily 
used in the 50 ky. to 125 ky. range. The 
use of higher energy x-rays up to a few 
million electron volts is being investigated 
for certain diagnostic purposes, but this is 
not ordinary practice. Industrially, x-rays 
are used at all energies from 50 kv. up to 
20,000,000. volts. 


such isotopes as Co®, Cs!7, and Ir? are 


Gamma rays emitted by 


also used extensively for industrial radiog 
raphy, Therapeutically, x-rays are used 
primarily in the 200 ky. to 20,000,000 volt 
range. Here again the use of x-rays is 
being investigated at higher energies (up to 
70,000,000 electron volts). The gamma rays 
from a variety of radioactive isotopes, both 
natural and artificially produced, are also 
used therapeutically. 
Electrons generated by machines, or as 
beta rays from radioactive isotopes, are 
used therapeutically where their discrete 
range offers advantages for particular ap 
plications. Industrially, electrons are used 


for sterilization and deinfestation pro 


cedures, and also to promote certain 
chemical reactions such as polymerization 
of hydrocarbons and the increase of cross 
linking in certain plastics. The doses re 
quired for all of these industrial procedures 


are relatively very high. 


Biological Action 


The biological action of radiation follows 


the formation of ions and excited atoms. 
The biological action may be due to a direct 
hit, in which the ionization affects a stra- 
tegic molecule in a strategic location in a 
cell. The biological effect may also be due 
to indirect action in which its energy is 
eventually converted into a chemical reac 
the 


compounds which affect cell reproduction. 


tion which results in formation of 
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These different modes of action can be dis 
tinguished in controlled experiments. 

One of the more important somatic ef 
fects is the destruction of cells by preven 
tion of their division, For this reason, those 
cell systems in the body which normally 
have high mitotic rates are often the most 
radiosensitive. This includes the intestinal 
lining, and its relative radiosensitivity pro 
duces the symptoms of radiation. sickness 
which are sometimes associated with radia 
tion therapy. Blood-forming cells in_ the 
lymphatic system and in bone marrow are 
relatively radiosensitive, and neoplastic 
lesions are often radiosensitive by virtue of 
their increased division rate. 

Other somatic effects include aging, pro 
duction of cataracts, production of leu 
With 


effects it is significant that the rate at which 


kemia, ete. respect to these somatic 


the dose is delivered is important. A single 
massive dose 1s ordinarily more effective 
than the same dose when delivered over an 
This 


restoration: Some of the radiation damage 


extended length of time. implies 


is reversible. For some effects threshold 
dose values exist below which no damage is 
observed, 


Much 


that radiation-induced genetic effects have 


experimentation has established 


significantly different radiation character- 


istics. On the basis of experiments with 


fruit flies and mice, geneticists have reached 
definite conelusions, some of which are as 
follows 


1. All gonadal dose is cumulative. The number 


of mutations is proportional to the dose and is not 
influenced by the lapse of time following irradia 


tion. There is also no threshold dose for muta 


tional damage 


2. Most mutational damage is produced by minor 


rather than drastic mutations. In facet, since drastic 


mutations are more quickly eliminated, there ap- 


pears to be a law of conservation of mutational 


damage in which the minor mutations produce 


damage equal to that of major mutations since 


they are transmitted through more generations 


before elimination. 


? 


3. The doubling dose for mutations is probably 
in the 30 r The term “doubling 
dose” refers to that dose which will produce a 


to 60 r range 


doubling of the mutation rate normally observed. 
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The roentgen is defined as a measure of radiation 
exposure. Its magnitude can better be appreciated 
by comparison with radiation doses from other 
sources such as natural background. 


Natural Background Dose 
We are all exposed continuously and un 
avoidably to radiation from natural sources 
which are listed in the accompanying table. 


Approximate Natural Background Radiation 
Gonadal Dose (Annual, U. S. A.) 


Annual Dose, 


Source Mrem per Yr 
Cosmic radiation 26+ 3 
Earth and housing 53+) 
Atmospheric radioactivity 2+ 1 
Internal radioactivity 2+ 3 


The cosmic radiation we experience con 
sists primarily of higher-energy x-rays and 
electrons generated in our atmosphere by 
the absorption of particular radiation from 
outer space. The crust of the earth contains 
radium and thorium to the gamma _radia- 
tion of which we are continuously exposed. 
Building materials such as concrete, brick, 
and mortar also contain enough naturally 
radioactive material to contribute measur 
able amounts of radiation. Internal radio- 
activity arises from naturally radioactive 
materials in our own body, which include 
potassium, carbon-14, and radium. Gonadal 
doses produced by these radiations are ex- 
pressed in rem, a unit of radiation exposure 
which is similar to the roentgen and which 
includes allowance for the different bio 
logical effectiveness of alpha particles from 
radium and that of the gamma rays and 
beta particles. The total radiation dose due 
to these sources amounts to about 100 
mrem per year or 3 rem in 30 years. The 
significance of the 30-year period is that 
it is the average interval between birth and 
reproduction in the United States. 


Diagnostic Radiation Procedures 
Medical radiation procedures also con- 
tribute to the national gonadal dose. Al- 


though doses can be measured with any 


desired precision for a specific diagnostic 
or therapeutic procedure, the lack of com- 
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prehensive statistics on the distribution of 


patients as a function of age and diagnosis 
for each type of examination makes it dith 
cult to estimate an effective national average 
gonadal dose. Studies of this have led to 
certain conclusions. In general, fluoroscopy 
is a greater occasion for radiation exposure 
than is radiography. Furthermore, there 
are certain types of examinations which 
produce the more significant gonadal doses. 
These include intravenous and retrograde 
pyelography, urethral cystography, hip and 
femur, pelvimetry, obstetrical examinations, 
pelvis, lumbar spine, salpingography. 
These are the examinations in which the 
gonads are often included in the direct 
beam or are sufficiently close for the scatter 
dose to be appreciable. On the basis of a 
survey of the literature up to the middle 
of 1956 on measurements and calculations 
of dose, as well as available patient sta 
tistics, it was estimated that as of that time 
(1956) the average gonadal dose in the 
United States up to age 30 was approxi 
mately the same as that produced by natural 
background radiation.’ The various 
radiological societies have been continuously 
active in the field of radiation protection 
and are continuing their efforts to reduce 
the radiation exposure consistent with the 
necessary use of radiation for diagnosis 
and therapy. 

Other medical procedures, such as radia 
tion therapy with both x-ray machines and 
with radioactive isotopes, expose the gonads 
to radiation. However, this average dose is 
small compared with diagnostic procedures 


and can be neglected here. 


Measurements of Radiation Exposure 


Many laboratories are making and have 
made extensive measurements of the radia 
tion exposure to patients produced by 
various diagnostic procedures. Measure 
ments have been made in our laboratory ? 
as well, and some of the methods of meas 
urements are mentioned here. The figure 
displays a “phantom” man which is de 
signed to simulate the human body with 
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Phantom composed of Presdwood (tissue equiva 
lent), cork (lung equivalent), and with a complete 
skeleton inserted into the Presdwood. Chan 
can be inserted at any point in the body, 
the marrow, ovaries, et (Courtesy 

American Journal of Roentgenology, Ra 
Therapy and Nuclear Medicine 78 :961-922, 
Charles © Thomas, Publisher, Springfield, 


he Ts 
including 
bone 
Thi 


dium 


testes, 


ol 


regard to the absorption of radiation. This 
phantom is built of material which is tissue 
equivalent in its absorption properties 
unit density Presdwood. Lung has been 
simulated by the use of cork, and a com 
plete skeleton has been mounted the 
The 
of this skeleton are impregnated with wax 
to This 
phantom can be exposed in all of the many 
different the 


normally exposed in order to simulate both 


laminated Presdwood matrix. 


be mes 


simulate human bone 


marrow. 


ways which patient is 
diagnostic and therapeutic procedures. 

To detect the radiation, various methods 
have been employed, including chemical 
solutions sensitive to radiation, ionization 
chambers, and photographic films. Most of 
our work has been with miniature ionization 
chambers, which we have so developed that 
they can be introduced inside the bone mar- 
row and located at other sites of interest 
in the body. Characteristics which are im 
portant in the design of such miniature 
chambers include the following: 

1. The chambers should have a uniform direc- 


tional response. Regardless of the direction from 


which the radiation approaches the chamber, it 
should respond with equal sensitivity 
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should be 
spectrum 
] 


large variety of 


diagnostic procedures an 


voltages 


different 


different nounts of filtration 


whicl 


he quality of the radiation. Furthermore 


different locations of interest 


bao the quality of the radiation 


been influenced b different geometrical 


figurations involved 


able 


regardless of 


3 Phe cn nber 


radiation exposure 


ust 


to respor 


the dose rate. This 
is particularly 


where the radiatior 


important in diagnostic procedures 


may be delivered at a higl 
dose rate 

All the factors listed above apply to other 
kinds of 


ionization chambers and are mentioned here 


detectors as well as miniature 


to give insight into some of the problems 


which are important in the evaluation of 
radiation exposure. 
In the 


general concern about radiation exposure 


conclusion, in connection with 


it should be emphasized that definite maxi 
mum permissible levels have been recom 


mended by the National Committee on 


Radiation Protection for both occupationally 


exposed persons and also for the general 


public. Genetic considerations have been 
included in the formulation of these recom 
mendations. Much effort has been expended 
by radiologists, radiological physicists, and 
by x-ray equipment manufacturers in order 
to reduce radiation exposure to a minimum 
It would be unfortunate if misguided public 
concern should ever inhibit the proper use 
of radiation for either diagnosis or therapy 
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THOMAS L. SHIPMAN, M.D., Los Alamos, N. Mex. 


| had been in the active practice of In- 
dustrial Medicine for 12 years before | 
encountered my first neutron. That meet- 
ing was not happenstance, and one might 
say that | sought it out. I leff the safe and 
comfortable confines of my previous em- 
ployer, where aside from my diagnostic 
x-ray work I only had one single encounter 
with ionizing radiation, and sought a lustier 
and more exciting existence out at Los 
That involved a 
second-shift worker who stole a plumb bob. 


Alamos. one encounter 
This would have been unnoticed except for 
the fact that the plumb bob 


happened to be a 250 mg. radium source 


ysed 


which had been used for radiography of 
some castings. 

It is no surprise to any of you to be told 
that people can do very strange and unex- 
The 


seems to have a flair for discovering unique 


pected things. American workman 
and unusual ways of hurting himself. In 
the early days of the Atomic Energy Pro- 
gram, back in the early 1940's, it was 
realized that here was a new hazard, one 
that was but poorly understood, one that 
could be measured only imperfectly. And 
it could not be seen or tasted or smelled: 


it couldn’t be heard or felt. The 


very 
thought of having hundreds of thousands 
of people working with this new and 


dangerous force was a sobering one, and 
protection was required against forms of 
radiation but poorly understood, and— in 


some cases orders of magnitude greater 


than anything previously encountered. 
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Fortunately, there was a small of 
knowledge which had been acquired by the 
radiologists in the preceding couple of 
decades, and this, together with the calcula 
and the 


permitted the 


tions guesses of the physicists, 


formulation of the safety 
rules and regulations of the early Man 
hattan District, subsequently the Atomic 
Energy Commission, 

These were not like the usual industrial 


“You 


fail to follow me and you not only will be 


safety rules. They said, in essence, 


fired in disgrace but also you will probably 
die a horrible and lingering death!” Today 
we know much more about radiation than 
we did 15 years ago, but we are still pro 
tected by nearly the same set of rules. They 
have been amended; they have been tight 
ened up 


relaxed but funda 


mentally they are the same rules. And the 


here, there, 
record of the atomic energy industry ts 
proof that these rules have been both ad 
hered to and enforced. 

There have been radiation accidents, it 1s 
but let us 
consider how people in this infant industry 


true, including two fatalities, 
have most commonly been getting hurt. 
They have acquired painful backs from 
picking up inconsequential objects : they 
have dropped things on their toes; they 
have gotten specks in their eyes; they have 
slipped on the ice: they have had auto 
mobile accidents. 

Probably one of the reasons | was ac 
cepted for a position at Los Alamos was 
that | was very familiar with broken toes, 
lame backs, foreign bodies in the eye, cut 
fingers, and things like that. | assured my 
prospective employers and associates that 
my knowledge of physics was bounded by a 
rather fuzzy recollection of Newton's laws, 
that my greatest laboratory triumph con 
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sisted of an artistic reproduction of the 


formation of a handful of iron filings 


around a magnet. 

am little closer to being nuclear 
physicist today than | was when | turned 
my eves west in 1948) but | have learned 
much about the people who work with and 
around radiation, have at side 
some of the finest and most experienced 
people in the business. Actually, every job 
in industrial medicine is individual. There 
is scarcely one of you listening who could 
not tell me of problems in your particular 
industry which would not be eye-popping 
news to me. | am merely trying to say that 
radiation only presents a new facet, a dif 
ferent aspect. The fingers and the toes, the 
eves and the backs are still the stock in 
trade. 

Radiation is creeping into American in 
dustry, sometimes unobtrusively and unex 
pectedly, sometimes with a rush and a 
fanfare. The industrial physician in these 
like a 


there is now a new mouth to feed, and that 


cases 1s father who discovers that 
the new member of the family needs a diet 
and a feeding schedule somewhat different 
from the older children. “Thank God,” he 
says, “for pediatricians !" 

Just as the rearing of new babies is not 
entirely a “do-it-yourself” job, so should 
the industrial physician avoid attempts to 
settle problems of radiation singlehanded. 
But he cannot dodge his responsibilities as 
a father. In the family there is the mother 
to be considered, and in industry there is 
the physicist, who ts fully as jealous of his 
prerogatives as any mother. Daddy must be 
a real diplomat when he suggests a change 
in the formula, when he decides to carry 
the The industrial 
physician must be equally tactful in dealing 


out first spanking. 
with the scientist, whether he be of the egg 
head or the long-haired variety. Actually, 
most scientists are very 


reasonable and in 


telligent people, eager to have someone else 
lift 
shoulders. 


certain responsibilities from their 
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No smart couple would try to bring up a 


baby without the help of a trusted pediatri 
cian, and no industrial physician should at 
tempt to administer a program of radiologic 
health and safety without some truly expert 
Now itself 
is going to cost the industry some precious 


advice and assistance. this in 


dollars, but one might just as well face the 


fact now—any involvement in radiation ts 


going to pre mluce some unexpected expenses. 
Consultants must be retained; people must 


be hired; ventilation must be revamped: 


floors must be recovered; instruments must 
These 


be purchased. the bassinet, the 


diapers, the new wallpaper, the bottles and 


are 


sterilizer, all the things that go with a new 
baby. 

Now here | am making an assumption, 
one that says you are the master, the boss 
of your own home. If you are not in con 
trol of the health and safety of your in 
dustrial household, who is? 

| would be talking myself out of a job 
if | tried to say that you--or [—as physi 
cians should be adept at doing air-sampling, 
at calibrating electronic instruments, at de 
ciding about safe ftloor-loadings, at analyz 
ing urine samples for beryllium, but I do 
say that the physician is, and must be, the 
paterfamilias, the key figure in the entire 
health and safety program of any industry. 
Heaven help that physician if he tries to 
go it alone. 

The physician gets the sick man, the 
injured man, the unhoped-for end-product 
of accident or faulty prevention. The phy 
but 


objects if it comes because of administra 


sician doesn’t mind work, he 
tive failure to support a safety engineer, 
an industrial hygienist, or a health physi- 
cist. The physician must be a benign sort 
of boss of this program; he must see that 
his first line of defense both remains intact 
He must re- 


member that anything affecting the health 


and is properly supported. 


or the safety of the lowliest employee is 
a matter for his concern. We, as industrial 


physicians, are now “prevention-minded,” 
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and this is a matter that extends beyond 
giving poliomyelitis vaccine. 

Your chairman, in presuading me to pre- 
sent this talk, offered me a sort of outline 
which was so alluring that | accepted. As 
my thinking has gone over past weeks, | 
have departed from it somewhat. [| could 
stick to generalities, well larded with pious 
platitudes, or [| could really get down to 
brass tacks and discuss details. The latter 
course was tempting, but it became obvious 
to me that an hour or even a week would 
be far too short for a real discussion and 
understanding of the minutiae involved, and 
we already have specialists operating in the 
held. I would, however, like to point a very 
quivering finger at some of the topics sug- 
gested to me: 

Control of radiation devices—x-ray, ete. 
Well, either you or some specific person 
under your supervision must know all about 
every source of ionizing radiation in your 
plant, what kind of source it is, how big, 
how it is being used, and who has access 
to it. You must satisfy yourself that there 
are standing orders regulating the users, 
that they can’t change from one procedure 
to another without your knowledge. 

Preemployment examinations with cri 
teria for employment. Would you hire for 
work around a reactor a person with aplas- 
No, of 


course not, but there is certainly no reason 


tic anemia or early leukemia? 


why a one-legged or a one-lunged man 
could not do this work. 


Postemployment health problems, such 
as the development of anemia, leukemia, 
malignancies of various kinds, etc. lf we 
start on this question time will run out 
before we finish, but as it is far more 
important than the rest of the topics, T will 
touch on it. 

Any radiation exposure which is severe 
enough to produce carly symptoms is, ipso 
facto, a fatality or a near-fatality. We 
know, for example, that the median lethal 
dose of radiation for man is somewhere 
around 600-700 r; we really know very 
little about the lethality, the danger of 
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smaller doses. 


Such information as we have 
goes back to the early days of radium-dial 
painting and the era of the “therapeutic” 
administration of radium. 

‘rom this material we derive the uncom 
fortable realization that injury from mod 
erately severe doses of radiation may not 
become apparent for a long time after ex 
posure, or at least the start of exposure 
10 years, 20 years, even more. This is a 
most disquieting thought to employer and 
insurer alike, but it is one of the facts of 
the life which we are now living. 

We have our various statutes of limita 
tions, our “waiting periods,” but we are 
also in an era where the courts sometimes 
pay more attention to common sense than 
they do to a strict and arbitrary or even 
capricious interpretation of some work 
men’s compensation or industrial disease 
laws. What would you, as a judge or a 
commissioner, decide in the case of a man 
who developed leukemia 15 years after a 
recorded exposure to 50 or 100 r of radia 
tion’ Fortunately, | was not asked to talk 
about diagnostic x-ray procedures, so | 
will leave that topic, with the reminder 
that a complete gastrointestinal series with 
gallbladder studies can easily give a com 
parable radiation dose. 

But suppose that the record showed that 
the leukemia had 
not 50 or 100 but 2 r of occupational ex 


this man with received 
posure. Will you on this account hold his 
employer liable, knowing that the claimant 
has already received from “natural back 
ground” at least two or three times that 
amount of radiation dosage ? 

This is truly a knotty problem; there are 
but few of you here who are operating 
under state laws that are ready to solve 
this problem with legality, morality, and 
humanity—and Radiation 


common sense. 


is a nasty word. It frightens employer 
and insurer alike. The insurer is perfectly 
willing to take care of all 


of your employees, even if they all get 


imsurancewise 


killed. He is unhappy on two points: Sup 
pose one of those workers gets sick, de 
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Velops leukemia, let. us say, 20 vears from 
now. The other fear of the insurer is that 
some munor “goof” might involve hundreds 
or thousands or even millions of people ! 
Don't misunderstand me—such an event 
is possible, even though the possibility is 
remote. The many inventors of the auto 
mobile never dreamed that they would con 
tribute to. the slaughter of 40,000 people 
a vear in the United States alone! 
fact The 


energy industry, through a combina 


Let us face the squarely. 


atomic 
tion of good luck and good management, 
has had an exemplary record of freedom 
from accidents resulting from exposure to 
Why: 


lived up to the rules. 


radiation, Because the contractors 

Naturally, we will not continue with this 
happy record, Homo sapiens being what he 
is. Power reactors are already in opera 
tion: planes with atomic bombs aboard are 
fying over the thin skin of the world; soon 
have 


we will rockets 


swishing off. Sooner or later somebody is 


nuclear-powered 


going to make a slip, and then there will 
be a real king-sized mess. 
And will the scientist: then hang up his 


gloves or his skates or his slide rule? No, 
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of course not. And are we as physicians 


sit by and accept a holocaust simply 


mnocent bystanders 
No, it is not back to the drawing board 


or back to the textbooks. 


My only plea is 
that the inquiring mind should not stop 


asking questions, that you and I as indus 
trial physicians should remain and continue 


alert and curious. Even should 


remember that we have degrees as doctors, 


more, we 


and that means as teachers 


We 


workers, 


have a host of 


pee ple to teach 


foremen, supervisors, scientists. 


W e are 


t new industrial era and we must 


managers, directors, presidents. 
entering 
be the leaders and the teachers. The reason 
for this is painfully simple and obvious 
Unless this lesson is taught, it is our pa 
tients, our friends. our associates who will 
suffer. I can assure you that taking care 
of the 


victim of radiation accident, a 


serious one, is a very sad business. We 


have a very real role in preventing such 
accidents, a truly full-time job. We can't 


do it alone, but we can steer it to success 


los Alamos, N. Mex 


to 
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During the last decade, industrialists have 
turned to the use of psychological services 
Many of 
these services have developed into very use- 
ful tools; 


in an unprecedented manner. 


others, | am = sure, are much 
oversold. Some employers have looked up- 
on the pencil-and-paper testing as an in- 
fallible 


problems, whereas others are approaching 


answer to their many personnel 
it on a much sounder basis. Today | would 
like to limit my remarks to the psychologi- 
cal services that should be integrated close- 
ly with the medical department. Ordinarily, 
this would mean that the man in question 
should be a well-trained clinical psycholo- 
gist, rather than the industrial or educa- 
cational psychologist whose place is much 
more in the personnel department. 

The more we industrial physicians enter 
into planned coordination with the many 
that 
heavily to our functions, the sooner we 


other disciplines can contribute so 
shall reach our goal of true health mainte- 
nance for our employees. . The clinical psy- 
chologist is a heavy contributor in such an 
approach. 

have 


working in close coordination with a clin- 


Kor several years now, we been 
ical psychologist and a consulting psychi- 
atrist. Though we have by no means come 
up with any concrete ideas as to the exact 
function of these disciplines in a_ given 
industry, we have become firmly convinced 
that there is a great need for such services 
and that they can be applied practically in 
the industrial scene. It would be my feeling 
that the first approach of such a program 
should be investigative in nature, with no 
preconceived ideas of the exact organiza- 
Received for publication April 2, 1958. 
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tion of the 


program. Though it varies a 
great deal from plant to plant, | have found 
most managements and many of the em- 
ployees extremely suspicious of any such 
programs and certainly no “hard sell” tech 
niques should be used. There are essen 
tially four areas in which we have explored 
the use of the clinical psychologist, and | 


will discuss each of them brietly. 


1. Job Placement 


In any comprehensive job placement pro 
gram, the emotional aspects of the individ 
ual are just as critical as the physical 
condition, Thus, preemployment or 
promotional examinations the personality 
testing and clinical psychological interviews 
should be given equal emphasis with the 
physical examination and closely coordi 
nated with the physician's impressions. 
This is separate and apart from the inter- 
ests, dexterity, I. Q.. and skill-level testing 
which is administered in the personnel de 
partment. With 


course, some. brief projective test could be 


large volume work, of 
used as a coarse screen with further testing 
and interview in questionable cases. I don't 
think it makes too much difference which 
test is used as long as the psychologist 
himself finds it a useful approach. Our 
psychologist, for instance, has found the 
Szondi test a very satisfactory tool, and it 
has been quite revealing to me how effec 
tively he has used it. It is a projective test 
which requires 10 to 15 minutes of the 
nurse’s time to administer, and only a few 
minutes for the psychologist to interpret. 
If any gross abnormalities are noted, the 
patient is then called back for approxt- 
mately an hour’s interview and more thor 
The use of the clinical 
psychologist in this area of comprehensive 


ough testing. 
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job placement has been much easier to sell 
management and create no difficulties with 
the employees. It is inexpensive and pro 
ductive. 


2. Education 


There are two general areas in which the 
psychologist has been very helpful here. 

(a) He has written general educational 
articles which are published in the monthly 
health pamphlet which is mailed to the 
employee's home, and 

(b) He has served as leader for middle 
management the 
presentation method. Meeting in groups of 
10: 


sions once weekly for a period of two to 


conferences using case 


for one-and-one-half-hour ses- 
three months, these “people who work with 
people” can be given valuable information 
not only on how to handle their interper 
sonal problems but also in early recognition 
of emotional problems with consequent re 
ferral to the medical department. It is my 
definite impression that there is a growing 
interest, particularly amongst the lower and 
middle 


sions. 


management such 


| think one of the main problems 


groups In ses 
is to find a less objectionable name than 
“psychology” if could but. call 


conferences” some 


we them 


“leadership or 


other 
nonmedical term, | believe our acceptance 
would be much greater. Many industries 
are offering this type of conference, but 
frequently with leaders that are inadequate 
in training and experience. 
portant 


im- 


lead 


It is most 
to have well-qualified 
these sessions. 


men 


The psychologist can do a great deal to 
educate the doctors and nurses in recog 
nizing emotional situations. He can guide 
them in their counseling and make them 
become far more sensitive and more secure 
in this most important area of individual 
counseling. 


3. Executive Interviews 


As part of the annual executive examina- 
tion for 300 men, we have had an optional 
testing and interview program with approx- 


Robertson 


imately 50 participation. Some of these 
interviews have been extremely productive, 
others rather None of our pro- 


grams can be really successful in industry 


barren. 


without the strong support and understand 
ing of the top executives, and [| think that 
the individual interview, preferably on a 
regular, rather frequent (perhaps monthly ) 
basis, can be extremely helpful to the indi 
vidual executive in working out his own 


problems. Necessarily, these are lonely 


men, and a neutral scientist who can serve 
as a sounding board for their anxieties 1s 
a great 


asset to the individual and to his 


company. Naturally, these interviews must 


be entirely confidential and optional, with 
no report being received by superiors. Don't 
be disturbed if only a very small percentage 
of your executives such a 


volunteer for 
program, because if it’s well carried 


the interest will definitely grow. In 


out 
this 
area we are again treading on very thin 
ground if we do not have well-qualified 


psyche ogists who are 


adjusted, broad 


] reTSONS. 
4. Consultants 


Any well-functioning medical department 
has great need for consultants in the vart- 
ous medical specialties. Though a well- 
oriented physician and his nurses can do 
the great majority of counseling, it is very 
helpful to have a psychologist to aid in any 
problem cases, either in determining the 
exact nature of the problem or in preparing 
the individual to recognize the need for 
psychiatric help from his own physician. 
these four 


Obviously, areas 


discussed 
are simply the areas in which we ourselves 
have had some experience. The more work 
our departments do in this tremendously 
important field of health, the 
more direct applications we will find for 
psychologists and psychiatrists in industry. 


emotional 


Problems of absenteeism, special problems 
involving efficiency of departments or of 
individual employees, training, education, 
individual responses to job stresses, the 


effects of outside factors, such as family 
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needs, social position, and so on, upon the 
individual employee, and many, many other 


useful aspects will come to the fore. | am 


thoroughly convinced that our medical de- 


partments must become more and more 


sensitive to the real need for use of qualt- 


fied people in this field in order to maintain 


ARCHIVES OF INDUSTRIAL HEALTH 
the productivity of our employees. To re 
iterate, equal emphasis should be given to 
the man’s emotional and to his physical 
health ! 
tremendous help to each and every one of 


And - the psychologists can be a 


Box 2509 
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It is certainly a great privilege to be able 
'o present to such a distinguished group 


my conception of one kind of role for 
psychology in industry. Notice that | have 


already qualified my presentation to the 


definition of one kind of role and | would 


like to further qualify it to include one 


kind of psychology. | am a clinical psy 


chologist by training, and, as in medicine, 
this branch, while stemming from the same 


root, is a specialty field involving certain 


skills and knowledge that differentiate it 
from other psychological specialties. To help 
vou understand the functions involved let 


me describe them brietly for you. 
\s the name implies, the clinical psy 
chologist Is a person who deals clinically 


with 


people's problems, their emotional 


maladjustments, their learning and behavior 
difficulties. 


\mong his the 


intellectual abilities and def 


activities are 
evaluation of 
ieits, vocational and educational aptitudes 


and interests, as well as personality re 


sources and liabilities. He is a skilled coun 


selor and psychotherapist, often 


both 


being 


trained in individual and group psy 


chotherapy Some are also specialists in 
such things as speech and reading disabili 
lies. His traiming and diagnostic skills pro 
vide an invaluable adjunct to an industrial 
medical service. 

These traditional functions of clinical 
psychology, which have been largely util 


child 


clinics, mental hygiene clinics, general hos 


ized in) mental hospitals, guidance 
pitals, ete., are equally applicable to an 
industrial medical setting. 

In his capacities the clinical psychologist 
can be called upon to differentiate between 
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functional and organic psychiatric disabih 
ties: between neurotic, psychotic, and char 
acterological conditions; to help ascertain 
the presence or absence of brain damage 
and the degree of impairment, if any; to 
assess the need for psychiatric referral and 
often to help make such a referral; to clarify 
the amount of psychological overlay in a 
host of conditions, i. e., accident proneness, 
absenteeism, psychosomatic complaints, Ste, 
In addition he can function as a counselor 
for mild disturbances and often can relieve 
stresses ina relatively short period of time. 
Many of the requests we get concern voca 
tional and educational aims 


Others con 


cern marital problems, job adjustment 


problems, alcoholism, ete. Persons with all 


of these problems can be seen, evaluated, 
and referred or counseled, depending upon 


the circumstances 


Ihe foregoing deseribes a role for the 


psychologist primarily as consultant to 


medical staff. | believe that the opportuni 
ties for preventive mental health measures 
in industry are immense and that to tackle 
these not only serves the common weal but 


As a 


of fact, industry's neglect of mental health 


is profitable to the business. matter 
has been a costly oversight and one that is 
often retlected in increased accidents, ab 
sences, labor disputes, lowered production, 
and a host of other factors that affect the 
over-all profitability. If industry is to take 
an active stand on mental health, it belongs 
within the province of the plant medical 


What | 


enlarged concept of preventive mental hy 


services. intend to suggest is an 
giene using the industrial medical depart 


ment’s psychologist as a mental health 
specialist for the plant. To do this | will 


describe the philosophy and the program of 
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ucts Operation, 

What | am about to discuss now has 
been said in a variety of ways. It is gen- 
erally recognized that the raison d’étre of 
an industrial organization is profit and that 
profit. is dependent on production, It is 
people, however, that create productivity. 
Viewed from this vantage point, the major 
function of an industrial organization is 
to meet the psychological needs of its em- 
ployees, and productivity then becomes the 
significant major by-product of this em- 
phasis. This, of course, is no time to 
embark on a treatise about leadership ex- 
cept to say that the leader serves to trans- 
late the plans, goals, and even the future 
aspirations of the company to the people 
who will fulfill them. It is, then, the 
leaders, the managers and supervisors, who 
establish the industrial human relations 
climate and who stifle or encourage human 
endeavor. Research data tell us that peo 
ple’s attitudes are often reflections of their 
emotional climate. The kind and quality 
of leadership can depress a normally happy 
person or improve the mood of one who 
iS depressed. 

The foregoing preamble has been neces- 
sary to establish the rationale for the Han- 
ford Mental Health Program. On the basis 
of the foregoing premises we believe that 
an enlightened management serves as an 
effective preventive agency in deterring 
mental illness. We believe that not only can 
this help to prevent major disruptions even 
tuating from management decisions, but it 
can even minimize emotional reactions 
which stem primarily from extra-plant_ re- 
lationships. From this philosophy we have 
evolved a mental health program which | 
would like to describe for you. | believe 
it fulfills all the essential components of the 
industrial medical services and at the same 
time removes it from an ivory: tower iso- 
lation which would so markedly curtail its 
effectiveness. 

The program has four major areas of 
emphasis: (1) education, (2) clinical serv- 
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ices, (3) measurements, and (4) research 
As | have already intimated, a major area 
of emphasis is education, more particularly 
manager and supervisor education. This 
derives from the rationale previously men 
tioned. It should not be construed as the 
sole function, however, and we attempt to 
maintain a balance among the several ac 
tivities. If | seem to place more stress on 
education, it is by design and a_ reflection 
of where we feel the most effective gains 
can be made with a limited staff. Let me 
describe these areas for you, 

The educational program is divided inte 
two general areas: (1) manager and super 
visor education, and (2) general plant edu 
cation, with the emphasis on the former. 
While manager-supervisor education serves 
a number of purposes, it is primarily de 
signed to provide two elements: (1) an 
understanding of the human needs of work 
ers and how these can be used in motivating 
them, and (2) an awareness of one’s own 
needs and how these influence relationships 
to-others. In addition to these, the follow 
ing by-products occur. The stigma attached 
to psychology, psychiatry, emotional dis 
orders, ete., diminished, facilitating 
contacts by superviors and managers. [ar 
ticipants seek help more readily for them 
selves and for their employees. During the 
training series psychological tests are ad 
ministered and data are being collected that 
| hope will provide some insight into man 
agers’ goals and personalities. [| will de 
scribe this more later. The free expression 
of feelings and attitudes within the groups 
provides an important source of upward 
communication. It is possible to assess re 
actions of group members and communicate 
their needs and feelings about company 
policies, current situations, and the like. 
There are some occasions where one can 
help in the formulation of certain manage 
ment decisions by pointing out the psycho 
logical effects of various choices. These 
are just some of the indirect benefits that 


accrue. 
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Let me say a word now about the courses 
1 am conducting. There are two at the 
present time. The first is an informational 
course which provides a basic background 
of psychological principles. It draws heavy 
ily, but not entirely, on a book recently 
completed by Dr. Wilham Menninger and 
Dr. Harry Levinson called, “Human Un 
derstanding in Industry.” It is a 16-hour 
course meeting for eight 2-hour. sessions, 
usually on a weekly basis. The number of 
participants per class is kept small, 10° to 
12 members, in order to foster a discussion 
atmosphere. Little formal lecturing 1s done 
other than to introduce topics and) focus 
discussion. Case presentations and role 
playing are used to demonstrate the emo 
tional basis of human behavior. In intor 
mal terms the course covers motivation and 
learning theory, personality development, 
psychological measurements, adjustment 
processes, and mental hygiene. The infor 
mal discussions permit the participants to 
probe these dimensions from their own ex 
periences and to incorporate the concepts 
in personally relevant terms. The possibil 
itv. of imdividualizing the material avoids 
the stigma of being an “indoctrination” 
program or of demanding conformity of 
the members. After this foundation has 
been Jaid, a second course, called “Inter 
viewing Techniques,” can be taken. This 
eourse more definitely focuses on develop 
ing imsights mto one’s own behavior and 
emphasizes the development of skill in hu 
man relations. [tts entirely voluntary, and 
members must indicate a desire to partici 
pate. The class is limited to 10 members 
he class meets for a minimum of 20 
hours, meeting once a week, 2 hours per 
session, Although a textbook is used, it is 
essentially a course where practice in inter 
viewing is provided. Each interview is 
recorded and then carefully analy zed, 
response by response, to indicate what oc 
curs in the communication process. Prob 
lem interviews are derived from personal 
experiences and other sources. A high level 


of group interaction and participation oc 


(Conant 


curs during the course. As a_ result the 
following factors occur: (a) Members 
learn that their implicit personal motives 
can distort interviews and interfere with 
effective communication. (/) They have 
concrete demonstrable evidence of how 
communication breaks down and, to some 
extent, how to avoid this. (c) They have 
an opportunity to experience the problem 
situation from the interviewee's perspective 
and increase their sensitivity to his feelings 
Most important, they increase their 
interviewing skill and with this develop 
improved facility in human relations. The 
major drawback to the course has been its 
brevity. The course was designed to meet 
a variety of needs. Its inception grew out 
of existing conditions where the supervisor 
and manager are required to be not only 
skilled interviewers but counselors as well, 
a condition which is becoming increasingly 
true as business places more emphasis on 
the personnel development responsibilities 
of its managers. 

The psychological tests, mentioned 
earlier, are part of the manager-education 
program. They are used in what | refer 
to as a “Self-Analvsis Experiment.” Par 
ticipation is entirely voluntary and the 
results completely anonymous. This proce 
dure is designed lo provide the participants 
with a general picture of their own. per 
sonalities. This is what the participants 
are asked to do. They first estimate their 
scores on the 10 personality traits of the 
Guilford-Zimmerman Temperament Sur 
vey. They next indicate, on these same 
traits, how they would like to be, in other 
words, their ego ideal. The test is. then 


administered. The results are anonymously 


recorded for future research possibilities, 


and the test materials are returned to the 
individuals. Instructions are given the 
group on how to interpret the results. [In 
some cases individual appointments are 
arranged. The mechanics of administration 
provides maximum motivation and, | be 
lieve, quite frank responses. From these 


results | hope to be able to describe certain 
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leadership qualities and to demonstrate 


some of the aspirational strivings of our 
managers. It has proved to be very pop- 


ular, and reports indicate some persons 


have modified their behavior along more 
effective Imes as a result of this, 
The 


been enthusiastically received. 


manager-education program — has 
It has been 
almost entirely voluntary, and our problem 
has been how to keep the demand for sery- 
ice within practical limits, not how to gain 
acceptance for it. Such wholehearted 
feel is a 
this 


kind of knowledge and development. This 


response demonstrates what | 


critical need among management for 


seems to me to be very much in line with 


a recent observation by Argyris, Associate 


Professor of Industrial Administration, 


Yale University, who said: “IT suggest that 
executives have no choice but. to develop 
themselves in human relations. Increased 
opportunity for participation and increased 
opportunity for employee creativeness 1s 
necessary if we are to overcome the nega- 
tive effects going on all the time in and 
because of formal organization.” | would 
add to this the increased responsibility for 
motivations for  em- 


providing positive 


‘ployees. It is their awareness of these 
needs that produces such a wholehearted 
acceptance of our educational efforts. 

Some over-all plant education is current- 
ly done through periodic health bulletins on 
mental health subjects. Our health bulletins 
are distributed monthly, with mental health 
topics occurring quarterly. These become 
topics of the month at round-table, health, 
safety, and security meetings conducted by 
all supervisors. We are in the process of 
developing a film strip series called 
derstanding People,” which can be used in 
the training courses and at plant health and 
safety meetings. A film series on  signifi- 
camt factors in human adjustment is being 
contemplated. It will be organized to reach 
larger audiences than can be done pres- 
ently. few additional 


These represent a 


educational activities, and [| am sure you 


realize that many others are possible. 
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1 will mention the clinical services only 
in brief since these were already described 
In addi 


earlier, 


in some detail earlier in the talk. 


tion to those functions mentioned 


we provide a management consultation 


service. It is oriented toward helping the 
manager assess interpersonal conflict situ 
ations that arise. The situation ts discussed 
the 


he learns something of what may be moti 


with manager. During the discussion 


vating the other person (or group) and 
learns also what he is doing to perpetuate 
or intensify it. Such an approach increases 
his ability to be more objective, to develop 
and thereby permit 


some “ego distance,” 


him to cope with it more ably. | believe 
this holds real promise for preventive men 
tal health. Employees have been presented 
who have had major personality habilities : 
some have been ostracized by their work 
groups: in others their work had deterio 
rated to a point where it appeared neces 
sary to discharge them. All of these showed 
substantial readjustment when their super 
visor broadened his perception of the con 
flict situation and modified his behavior as 
a result. For the supervisor, his mastery 
of the situation produced insight into his 
and increased sensi 


own motivations 


tivity to the needs of others. It increased 
his feeling of confidence as a group leader 

The measurements program consists es 
sentially of 


preemployment screening to 


detect the poor risks for hire. These are 
followed up by interview or examination, 
and on the basis of all the data it is recom 
mended whether to hire the applicants, and 
whether special placement is indicated. We 


have a number of “sensitive” positions at 
Hanford, and in time we hope to be able to 
screen employees in sensitive positions pe 
riodically. This would permit the early de 
tection of any one who might be considered 
a risk in the performance of his duties. 
This program is still in the planning stages, 
and | am sure you can appreciate the diff 
initiating such a 


culties encountered in 


program. Because of the difficulty in in 


itiating the program we are currently plan 
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ning a more intensive routine screening of 
new employees to “sensitive” positions. If 
the other program fails to materialize, we 
shall still be able to detect potential habili 
ties and in time shall have the situation in 
hand, 

The last activity is that of research. In 
dustry offers significant opportunities for 
psychological research. | can think of no 
setting where a population cross section is 


so readily available for study. The only 


limitations are the creativeness of your staff 


and time. Our own research efforts have 


been concerned, so far, with the self-analy 
sis experiment. In addition to this, how 
ever, we hope to embark on a psychological 


With 


continued preemployment testing, in time 


study of our known heart. cases. 


we should be able to do longitudinal studies 
data 


a number of medical conditions 


from Psy chok gical collected before 


and after 
and determine to some extent what relation 


ships, if any, exist between personality 


factors and reactions to these illnesses. 


With a routine preemployment screening 
program, a wide variety of data are avail 
able for research 


purposes. It is) simply 


onant 


not possible to provide in any detail the 
tremendous possibilities which accrue as a 
routine by-product of existing clinical pro 
cedures. The clinical psychologist is. well 
qualified for these activities, as his training 
emphasizes research as a core element of 
his discipline, 

summarize: | believe that 


Let me now 


preventive mental health is. an important 
consideration industry purely from a 
dollars-and-cents standpoint. | further be 
lieve the proper setting for this is within 
the already preventive oriented industrial 
medical program. | have attempted to de 
scribe here how. the psychologist could pro 
vide a broadly based preventive mental 
health program consonant with and an in 
tegral part of the philosophy of industrial 
medicine. | feel strongly that such a sery 
ice should go beyond a consulting Service 
to industrial physicians and that it has in 
finitely greater potential if an array of 
services are available on a plant-wide basis. 
It is this kind of role | have defined for the 
psychologist and have referred to as mental 
health specialist, 

General Electric Wasl 


Richland, 
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JOHN MaciVER, M.D., New York 


What is the role of the psychologist in 
industry as a psychiatrist sees it? 

If this question is interpreted in a nar- 
row sense, the history of industrial psy- 
chology might be traced from its beginnings 
only half a century ago with the work of 
Taylor and the Gilbreths. Psychology 1s, 
after all, a young science. You might recall 
William James’ remark to the effect that the 
first psychology lecture he ever heard was 
the first such he had delivered. Industrial 
psychology is younger still. We could pro- 
ceed from the pioneer studies in time and 
motion and industrial efficiency to the 
founding of Muensterberg’s laboratory at 
1913 


studies cast in the mold of academic psy 


Harvard in and his) experimental 
chology in such areas as work fatigue and 
monotony. We might skip over the effect 
of World War I in heightening interest in 
the field and proceed to the classic Haw 
thorne studies, the effect of which was to 
deprive us of many misconceptions on the 
nature of work relationships as they per 
tain to individuals and the primary work 
group. We might conclude with a pano 
ramic view of the field as it stands today, 
mentioning research in employee selection, 
human engineering, and into the various 
factors which determine levels of produc 
tivity. 

| am not going to adopt this literal ap 
proach to the question because [ think it is 
April 2, 1958 
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the American Academy of Occupational Medicine, 


New York, Feb. 12, 1958 


Received for publication 


Presented before 


Director, Safety and Occupational Health 
Jureau, Health and Welfare Division, Metro 
politan Life Insurance Company ; Clinical Assistant 


Psychiatrist, Mount Sinai Hospital 


11& 


Role as Seen by the Psychiatrist in Industry 


the industrial 


psychologist who is intimately acquainted 


more properly a task for 
as a professional with problems and trends 
in his own field. 

second and broader approach to 
interpret the question essentially as follows: 
What is the role of the behavioral scientist 
What 
rightfully expect 


in industry contribution can we 


from psychiatrists, spe- 
clalists in occupational health, sociologists, 
psychologists, personnel specialists, and 
anthropologists, towards the elucidation of 
differences between strong and weak indus 
trial organization? In an era of geometri- 
cally accelerating technical change, the more 
research we have social 


activity among 


scientists with interests in industry, the 


better off we will be. Western civilization 
in the middle ages was based on a wood 
the 18th 


19th centuries saw a vast industrial growth 


and water-power economy ; and 
based on coal and iron complexes, and we 


are now entering into an age where our 
economy will be based on alloys, synthetics, 
and electricity derived from fission and fu 
sion sources. With each of these industrial 


revolutions the past there have been 
sweeping changes in economic structure and 
work relationships, and therefore we should 
expect and anticipate sweeping changes in 


We afford shibbo 


leths, unexamined dogmas, or firmly fixated 


our own age. cannot 


parameters of discourse, the less so because 
we are faced with the possibility, in Samuel 
riches be 


Johnson’s famous phrase, “of 


yond the dreams of avarice.” 

These days it 1s a truism to state that we 
are passing from an economy of scarcity 
But it follows that 


almost everyone is a 


to one of abundance. 


a nation which 
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“have” a 


that is to say, a 
nation where everyone has a personal stake 
industrial productivity and efficiency. 
The contribution which industrial psychol- 
ogy has made in the past and its most 
important contribution for the future is an 
increasingly precise demonstration of the 


various 


factors that go into making a 
healthy and productive industrial society. 
Industrial psychology has helped to break 
down the concept of the 


and 


worker as an 


isolated windowless 


monad, someone 
whose time and skill are purchased for the 


We 


know better now, that this “something-new 


duration of the shift, and no more. 


under-the-sun,” the producer-consumer of 
our modern society, is infinitely more com 
plex than we had assumed a few years ago. 
He brings his life experiences into. the 
plant. And he takes the plant back into 
his community and family at the end of the 
day. He becomes still more complex as 
he forms into groups, both inside and out 
side the work place. Sometimes, by slide 
rule standards he does not make sense, but 
with the various techniques of the behay 
ioral hand, he can be 


sciences at under 


stood. 

With an exploding population, it is im 
perative that the nation’s levels of produc 
tion be constantly raised. To this end the 
best efforts of the entire management 
are needed. We 


asking 


worker team might well 


begin by what the functions of 
industry are beyond the profit and the thing 
produced, To ignore the place of the fae 
tory in enriching the life of the community 
and in meeting the needs of the worker for 
a meaningful existence leads to such things 
as excessive absence and poor morale. An 
inevitable result is inefficient production. 
Industrial psychologists, with their firmly 
established places in industry, are in an 


excellent position to interpret the function 


of industry meeting the psychosocial 


needs of the individual. Such needs include 


having an opportunity for meaningful 


and at times creative—participation in the 
organization and in carrying out particular 
tasks, and being in a milieu which allows 
for a strong sense of identification with the 
goals of the company without the worker's 
being swallowed up by these goals. 

| can mention only in passing some sig 
nificant problem areas for industrial psy 


chologists. These include working toward 


closer integration with industrial physi 
clans; assessing the changing role of 


women in industry; anticipating some of 


the effects of automation. Psychologists 
can do much to ease the hardships, both 
situational and psychological, in the course 
of the organizational transformations which 
are inevitable, 


It is an easy step from automation to 


contemplation of the huge computers, the 
so-called that 


veloped within the 


giant brains have been de 


last decade or two. | 
have heard that a computer equipped with 
vacuum tubes to duplicate the cellular nu 
merosity of the human brain would have to 


be cooled by a volume of 


Water as 
Falls. cannot 
vouch for the validity of this statement but 


great 
as the flow over Niagara 
I rather hope that it is true, for it demon 
strates the magnificent uniqueness of the 
human brain and personality. Moreover, 
has the 
priceless capacity of man to construct value 
and to make 


Kant once said “Two things compel our 


no computer, regardless of size, 


systems choices. Immanuel 
wonder, the starry heavens and the moral 
nature of man.” Social scientists in indus 
try, most particularly psychologists, have a 
challenging opportunity to promulgate a 
view, which is at once scientific and human 
istic, of man’s relationship to man in an 
industrial society. 
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The Trouble-Shooting Industrial Hygiene Survey 


MORRIS KLEINFELD, M.D.; CHARLES P. GIEL, M.D., and BENJAMIN FEINER, B.S., New York 


Introduction 


An 


essentially of a complete analysis of the 


industrial hygiene survey consists 


environmental conditions which may affect 
the health of the worker. An investigation 
which is designed to solve a specific prob 
lem may be called a trouble-shooting indus 
trial hygiene survey. Such problems may 


arise in several ways: 1. Symptoms may 


appear in workers, and the survey must 


determine whether they are occupational in 
origin, and, if so, what agent is responsible. 
2. A specific occupational disease may ov 
the the 
source and extent of the exposure to the 


cur, and survey must determine 


toxic agent. 3. A change in the materials, 
processes, or equipment in a factory fre 
quently necessitates an evaluation of the 
exact nature and degree of the potential 
hazards to health which may be thus cre 
ated. This last constitutes a preventive as 
well as trouble-shooting approach. 

The trouble-shooting survey differs from 
‘the periodic survey several important 
respects: 1. The urgency to solve an exist- 
ing problem allows less time for investiga 
The 


investigator must therefore have a high de 


tion, experimentation, and_ reflection. 


gree of professional competence to enable 
him to evaluate the circumstances and pro 
vide a practicable, if incomplete, solution 
within a short time. 2. The emotional re- 
actions, Where actual illness has occurred, 
may complicate the situation and make the 
more difficult. 3. The 


gathering of data 
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need for immediate changes in an existing 
operation may magnify the cost factors and 


further interfere with the evaluation and 


solution of the problem. 


Scope 


The scope of a trouble shooting indus 


trial hygiene survey may vary from a 


simple inspection of the premises to an 


elaborate multiphasic study. Recently, a 


patient with combined liver and kidney 


involvement was brought to our attention. 
Upon visiting the garment manufacturing 


plant where the patient was emploved, we 


found seven women working in a_ small 
unventilated area 10” 15 ft. where carbon 
tetrachloride in open dishes was used to 


clean the finished garments. The cause of 
the illness and the required corrective meas 
ures Were immediately obvious from. simple 
Inspection, 

A more comprehensive approach is illus 
trated by a study of brickyvards which we 


This is a 


are currently conducting. spe 
cialized survey of an industry in) which 
excessive atmospheric contamination has 


the increased 


should 


apparently not resulted) in 


incidence of silicosis which have 
been expected. The parting compound used 
60 


Dust counts over a period of vears have 


in the process contains free silica. 
revealed concentrations considerably in’ ex 
cess of the generally accepted) maximum 
The 
that 
been no silicosis among their workers and 


allowable concentrations. manufac 


turers, however, maintain there has 
are reluctant to provide local exhaust ven 
tilation We 
have recently obtained clinical and occupa 
tional 230 


workers presently employed three of 


and other control measures. 


histories and chest x-rays on 


these brickyards. Fortunately, we have 
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available for comparison, chest x-rays taken 
20 years ago of 38 of these workers who 
have been exposed continuously from 15 to 
35 years. A review of a portion of these 
cases already suggests that there ts little, 
if any, silicosis among these men. In view 
of the apparent discrepancy between the 
earlier environmental data and the recent 
medical results, our engineers have reas 
sessed the atmospheric contamination, in 
cluding studies of concentration, particle 
size, and silica content of the air-borne 
dust. The final evaluation of the medical 
data, and their careful correlation with the 
environmental data to provide an explana 
tion of the apparent discrepaney, is still in 
progress. This study shows how extensive 
a trouble-shooting industrial hygiene survey 
can become and how many different skills 
may be required to conduct it. A physician, 
a nurse, an x-ray technician, engineers and 
chemists have all participated. 


Maximum Utilization of Skills 


The extensive experience of the Division 
of Industrial Hygiene in conducting sur 
veys has made apparent to us certain con 
siderations which are vital to their success. 
A sound, technical understanding of the 
medical, chemical, and engineering aspects 
of industrial hygiene is essential. The sue 
cessful investigator must have competence 
in his own specialty as well as some con- 
cept of the basic principles of all three 
fields. He must be able to draw upon and 
integrate the special talents of his industrial 
hygiene colleagues when necessary. In ad 
dition to an environmental medical 
evaluation, the total analysis of a problem 
requires insight into human motivations and 
behavior and an appreciation of the social 


and economic forces in industry. 


Multiplicity of Problems Encountered 


The following. situations derived from 
our own experience tlustrate the variety 
of problems that can arise. 

A. Transitory Causative Agent.—The 
problem of the trouble-shooter is compli 
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cated when a peculiar temporary condition 
causes illness. Reconstruction of condt- 
tions, determination of toxic agent, and 
prevention of future occurrences may be 
difficult. Frequently the condition is com 
pletely removed from the occupation or 
work area of the affected people. 

Recently, four women working in a plant 
assembling women’s handbags became ill on 
the same day and were hospitalized. All 
complained of headache and nausea, and 
two of them had also experienced dizziness. 
vertigo, vomiting, and syncope. Physical 
examination and routine laboratory studies, 
including liver chemistries, were normal. 
Carboxyhemoglobin determinations — were 
not performed. These symptoms subsided 
within 24 hours, and all the patients were 
discharged within a few days. Unfortu 
nately, the hospital records did not contain 
sufficient: information to assist us the 
differential diagnosis. A visit to the work 
place revealed that only assembling of the 
handbags was done there. No odor was 
detectable in the premises, and no chemicals 
were used, 

Only when the manager of the building 
Was questioned was it discovered that on 
the day of the accident repairs were being 
performed on the boilers in’ the building. 
These boilers burned oil and used gas for 
pilot lights. It was considered plausible 
that the repair work on the boilers may 
have liberated significant concentrations of 
carbon monoxide due to incomplete com 
bustion or that aldehydes were released, 
or that both agents were responsible. Obvi 
ously, the conditions which caused the ill 
ness could not be reconstructed for an 
invironmental evaluation. However. our 
engineers carefully evaluated the design and 
operation of the boiler to ensure that a 
repetition of this incident would be un 
likely. 

B. Use of New Toxie Chemical or Proc 
ess.—The introduction of a new chemical. 
particularly in. a process requiring rigidly 


controlled conditions, presents a twofold 
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problem for evaluating toxicity and deter 
mining required degree of control, 

The Division was recently called upon to 
the 
medium for balancing of 


evaluate use of special fluids as a 


rotors used in 
an extremely delicate instrument. It was 
necessary to perform this operation in tanks 
located in a room with carefully controlled 
pressure, temperature, and humidity. 
Since these compounds, dibromomethy] 
and tribromomethyl benzene, were relative- 
ly new in industry, no adequate toxicity 


data were available. However, the experi- 


ence gathered with similar halogenated 
hydrocarbons, and the presence of clinical 
symptoms such as anorexia, nausea, and 


headache which developed during earlier 
experimentation with these chemicals, pro- 
vided evidence to our investigator that these 
compounds in the concentrations employed 
were toxic. 

After a careful analysis of the operation, 
our engineer was able to recommend a sep 
tanks de 
hazard 


arate exhaust system for these 


signed to control the potential 
without interfering with the controlled at 
mosphere in the workroom. The physician 
recommended a program of medical control 
to include periodic health examinations and 
laboratory studies such as liver function 
tests and urinalysis. 

At times the 
technical background and intellectual curi- 


the 


C. Psychological Factors 


osity required to define responsible 
agent must be tempered by a common-sense 
appreciation of the human aspects of the 
total problem. A recent experience of the 
Division clearly illustrates the importance 
of evaluating the total picture. 

A firm engaged in the manufacture and 
assembly of dials, indicators, and other 
the 


moved to a new building. 


small parts for electronics industry 
To consolidate 
its operations, the firm concentrated all 
finishing operations in a large, well-ven- 
tilated enclosed fireproof room. These in- 
cluded six well-designed spray booths and a 


table at which 10 female workers stenciled 
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name plates and dials, using very small 
quantities of paint. 

Soon after the firm relocated, this Divi 
sion was requested to determine the source 
for such complaints as headache, nausea, 
dizziness, and malaise among the female 
workers located in the finishing room. 

The engineer instantly realized that the 
working conditions, method of painting, 
amount of material used, and degree of 
ventilation were such that it was quite un 
likely for the usual paint solvent’ vapors 
to be present in amounts which might cause 


No 


material was used in the room, and the air 


the symptoms complained of. other 
supply to the room was from an outside 
source, remote from all possible contami 


nation. 


However, since management the 
workers were genuinely concerned, chemi 
cal tests of the paint and air analysis of 
the atmosphere in the workroom were per 
formed. The results of the analysis failed 
to disclose a contributory factor, 

In an effort to reassure the workers and 
to determine any possible physical cause 
of the complaints, extended conversations 
were held with management, supervisory 
the 


were 


themselves. 
the 
origin and cause of the complaints subse 
The had 
about 40 female workers, mainly of Puerto 


personnel, and workers 


These efforts rewarding, since 


quently became clear. concern 
Rican origin, and most of them lived in 
the same part of the city and had come to 
this country fairly recently from the same 


area of Puerto Rico. A large number of 
them were relatives or friends of long 
standing. 


In the old plant, all the women worked 
together in one large room. Since the oper 
ations were manual and required little skill 
or attention, there was a_ considerable 
amount of socializing and bantering among 
the workers. When the plant moved, 10 of 
the 


placed in an enclosed room, where they 


female workers were separated and 
were cut off from the mainstream of. the 


plant’s activities. They could not see what 
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was going on and they missed the pleasant 
association with the entire group which had 
made the day pass quickly. Apparently, 
this condition found expression in) symp 
toms of minor illness. 

At a conference with management, two 
alternatives were suggested. It was recom 
mended that, if it was at all feasible, the 
10 workers be relocated in the main work 
room. If this was not feasible, it was sug 
gested that the firm install a large picture 
window in the finishing room so that the 
workers confined in it could see what was 
going on in the main plant. The latter 
recommendations were made for psycho 
logical reasons only. The company accepted 
the former recommendation, and the com 
plaints immediately vanished. 

Misguided Resistance of Vanagement 
and Labor.—-Sometimes surveys are con 
ducted) where management or the 
workers themselves are not fully coopera 
tive. While people are seldom openly an 
tagonistic to a governmental agency, one 
frequently meets with passive resistance 
Which is almost always based on ignorance 
or musunderstanding. We have recently 
conducted an intensive survey in a radium 
processing firm where we suspected undue 
exposure to ionizing radiation in the work 
ing area. Management felt that the gen 
erally accepted maximum permissible dose 
of whole body radiation (300 mrem/wk. ) 
was too low and that the economically mar 
ginal operation of this particular plant 
would not permit adherence to this stand 
ard. As a result, institution of the neces 
sary control measures was repeatedly 
delaved, 

The workers were unsympathteic toward 
our survey of the plant, partially because of 
fear that the plant might close if. tighter 
and more costly controls were required and 
their jobs would thus be eliminated, and 
partially because management minimized 
the risk to them. Their attitude was not 
openly expressed, but was revealed in their 
failure to cooperate wholeheartedly with 
our efforts to obtain accurate measurements 
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of the exposure. The conditions in this 


plant and the attitude of management and 
the workers necessitated unusual efforts to 
obtain precise data. An observer was sta 
tioned continuously in the plant for an en 
tire week to insure the proper wearing of 
film badges and to make observations dur- 
ing all of the various operating cycles. The 
data assembled clearly showed that the ex 
posures were well above the permissible 
dose. Not only was the information useful 
in the legal enforcement of good control, as 
required by our Radiation Code, but in the 
course of the investigation the workers 
were educated and convinced of the risk 
so that they are now well aware of the need 
for radiation protection. 

Ek. The Importance of Recognizing the 
Socioeconomic Factor. ecasionally, even 
with the best cooperation of management 
and workers, the solution of a problem may 
not be possible on the basis of technical 
study alone. It is important, therefore, to 
search tor other factors such as the socio 
economic, to help explain certain incompati 
bilities which may be uncovered by the 

Two years ago, a plant manufacturing 
lead storage batteries requested assistance 
in handling an outbreak of lead poisoning 
among its workers. In the preceding six 
months six compensation claims for lead 
poisoning had been awarded, and this was 
in contrast to the three compensation claims 
awarded during the previous four years. 
There had been no significant change in the 
equipment or methods to account for. this 
increased incidence. Our observations in 
preceding years indicated that this plant 
operated near the border line of safety. 
In certain hazardous areas, such as lead 
casting and the pasting of the battery grids 
with lead oxide, atmospheric lead dust and 
fume concentrations two to three times the 
MAC were found. This hazard had appar- 
ently been partially controlled in’ the past 
by the use of respirators and vigilant per 
sonal hygiene by the workers, 
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Clinical and laboratory evaluations of a 
selected) group of workers revealed mild 
intoxication in many who had not lost time 
or claimed compensation, In addition, ex 
cessive absorption and positive clinical find 
ings were found among practically all of 
the workers in the more hazardous areas. 
New environmental air tests and analysis 
of the operations disclosed excessive expo 
sure in those areas where the positive clin 
ical findings were noted. The findings 
indicated that respiratory protection and 
personal hygiene, which had formerly pro 
vided some measure of control, were no 
longer adequate. As a result, there was a 
sudden increase in- significant: intoxication 
among workers in the more hazardous 
areas, 

Further study disclosed that this partic 
ular plant was one of the least: profitable 
battery-making plants of this firm. Accord 
ingly, production in this plant had been cut 
during the year preceding the acute episode, 
necessitating extensive lay-offs. The re 
maining workers were fearful of complain 
ing of symptoms which did not. actually 
disable them and so permitted themselves 
to be exposed until they became frankly ill. 
In addition, union seniority agreements 
caused the transfer of men with long em 
ployment to high-hazard areas where they 
had not previously worked. Some of these 
long-term workers were not accustomed to, 
and did not appreciate the need for, careful 
hygiene and use of respirators. 

This incident graphically demonstrated 
to management the basic inadequacy of con 
trol measures which require constant. vigi- 
lance and cooperation on the part of the 
individual workers. Despite the appreciable 
cost of providing adequate exhaust ventila 
tion control, management complied and. in- 
stituted elaborate engineering controls as 
well as a revised medical program. The 
clinical epidemic of lead intoxication sub- 
sided and relatively good control is now 
maintained. 

F. Interindustry Problems Complicating 


Control.—Often a problem in a particular 
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industry involves other segments of the 
economy Which may not be subject to the 
Jurisdiction of the agency involved. Under 
these circumstances, while the technical 
solution may be relatively easy, the 
cooperation of the workers and employers 
readily enlisted, factors beyond their con 
trol Mav operate to complicate the problem. 
An example of such a situation is provided 
by the hazards involved in the making of 
garments from flame-proofed fabries which 
are processed by impregnation with urea 
formaldehyde and similar resins. 

Outbreaks of dermatitis, conjunctivitis, 
and foreign bodies the cornea among 
workers in) garment-manufacturing estab 
lishments were traced by our investigators 
to particles of urea formaldehyde or urea 
formaldehyde impregnated cloth. These 
particles were released during the cutting 
and sewing of the material. Since unrea 
sonably high exhaust rates would be re 
quired to remove the particles at their 
source of origin, this control method was 
deemed impracticable. The use of goggles 
and gloves was impractical because of the 
tine, close work being done. It became evi 
dent that the attack would have to be 
directed at the offending fabric itself, 

One clue which offered a hopeful ap 
proach was the fact that only some batches 
of the fabric had caused trouble. Investi 
gation of the impregnating process used 
by the suppliers of the fabric disclosed that 
rigid process control and proper curing of 
the fabric were vital. When these failed, 
because of the demand for rapid produetion 
or careless processing, cloth with unpoly 
merized resin resulted. These unpolymer 
ized resins were causing the trouble. 
Obviously, a continuously rigid processing 
control was needed, but the maintenance of 
such control would materially increase the 
cost of the fabric and this was objected 
to by management, since both the processing 
of the fabric and the manufacture of gar 
ments are 


highly competitive marginal 


operations. 
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The 


agreed in principle to maintain such con 


processors of the fabric, however, 

trol, but in practice they have not done so, 

since these disorders continue to occur. 
Phis situation illustrates the far-reaching 


and complex factors which must be con 


sidered in the analysis of a problem. We 


are presently planning a conference of all 
the 
garment manufacturers, their trade associa 


the interested parties: processors, the 
tions, the unions, and the msurance carriers 
to obtain a cooperative effort by the entire 
industry to reduce the hazard. These ef 
forts are being reinforced by a_ technical 
study to develop appropriate tests to iden 
tify the offensive fabrie before it is used. 
At the present time it can be identified only 


ifter it has produced injury. 


Summary 


In summary, the objectives of a trouble 


shooting industrial hygiene survey are t 
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solve a particular problem, to detect and to 
control a particular hazard, and, in general, 
to gain information which is not usually 
the province of the periodic or general in 
dustrial hygiene survey 

Phe 


function as an 


investigator must be prepared lo 


individual or as part of a 
team. Tle must have a thorough knowledge 


of industrial processes and of his own 
discipline, as well as a basic knowledge of 
all the skills involved in industrial hygiene 

He must be prepared to utilize all his 
intellectual and professional resources and 


to eXamine 


a problem with an unbiased 


and fresh approach. The protection of the 


trom 


worker industrial 


disease is his. re 
sponsibility, and he must be considered in 
relation to his total physical, psychological, 
and social environment, and not within the 
narrow confines of the particular operation 
itself 
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BERNARD E. CONLEY, Ph.D., Lake Bluff, Ill. 


Since World War II, we have witnessed 
increased attention to the epidemiology of 
pesticide poisoning and to the educational 
and legal measures for its prevention. [In 
the period 1948-1950, the first organized 
efforts were made to record exclusively 
occupational and other types of illnesses 
attributable to economic poisons. The 
Committee on Pesticides of the American 
Medical Association and the California 
Bureau of Adult Health, whose director at 
that time was a member of the Committee, 
began to collect and summarize case his- 
tories of pesticide poisoning, These studies 
were undertaken in order to determine the 
nature and magnitude of the health problem 
which had arisen from the expanded use 
of economic poisons, especially those of 
new synthetic organic nature. 

The California reports of occupational 
injury attributed to pesticides and agricul- 
tural chemicals are published annually. 
They specify the pesticide involved; the 
site and extent of injury and duration of 
time lost as the result of injury. Although 
limited to California, these reports are the 
most detailed annual studies of work-con- 
nected injury due to agricultural and pesti- 
cidal chemicals which are now .available. 
It is unfortunate that there are no compara- 
ble statistics of a nation-wide character on 
the prevalence of occupational disease from 


these materials. 
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Morbidity and Mortality from Economic Poisons 


its inception, the Committee on 
Pesticides recognized the importance of ob 
taining accurate information on morbidity 
and mortality from economic poisons, For 
the past eight vears such data have been 
systematically collected through — periodic 
surveys of public health agencies and other 
official bodies. These studies have been un 
dertaken to determine the incidence of in 
jury from pesticides and its” over-all 
frequency as compared with other common 
causes of poisoning. 

The first Committee survey was con 
ducted in 1950. It was directed to 53° state 
and territorial health departments and &6 
municipalities with a population of 100,000 
or over. It was found that over half (28) 
of the states and territories three 
quarters (67) of the cities had no pesticide 
poisoning records, In those 25. states and 
21 cities which furnished records, a rela 
tionship was established to receive future 
reports of poisonings. These reports cou 
pled with those: received from the govern 
ment agencies represented on the Committee 
and case reports from = private physicians 
formed the nucleus for our pesticide case 
file and the stimulus for a biennial accident 
inventory. 

During the past eight years the Commit 
tee has added to these records through sub 
sequent surveys of other informed groups, 
such as coroners and medical examiners, 
agricultural extension workers, industrial 
compensation commissions, and, more re 
cently, poison control centers. The results 
of these studies were published routinely 
for several years in the Bulletin of the 
Committee on Pesticides, Many of the cases 


were subsequently published in the reports 
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of the Committee on Pesticides which ap 
pear in The Journal of the American Medi 
cal Association. These have now been made 
available in a single bound volume. Before 
presenting the results of our latest survey, 
| would like to place the subject of this re 
port in its proper perspective by pointing 
out the magnitude of the total poisoning 


problem. 


Extent of Poisoning 


You will observe from that 


nearly 8000 persons lost their lives from 


Figure 1 


accidental and intentional overexposure to 


harmful chemicals in 1955. These figures do 


Conley 


1935 


1925 


1915 


Homicides Gases Solids & Liquids 


United States 1915 1955, exclusive 
(acute and chronic), and poisoning by 


the rapeutic ove rdoses 


of food 
* Mineral and 


animals 
)] 


veTromous reank 


not include deaths due to food poisoning, 
alcoholism (acute and chronic), or poison 
ing by venomous animals. Over one-half of 
the listed fatalities were classified as unin 
tentional poisonings, that is, deaths were 
due to accidents, medical misadventure, and 
occupational exposures. 

Relatively little improvement can be ob 
served in the total number of poisonings, or 
more particularly accidental poisoning, 
during the period for which national vital 
statistics are available. Some improvement 
is suggested if the number of deaths are 
considered relation of the 


population and the increase in the number 


to growth 
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Fig. 2—Accidental vs. suicidal poisonings 1955. 
(Adapted from Vital Statistics of the United 
States, U. S. Department of Health, Education, 
and Welfare, Public Health Service, 1955, Vol. 2, 
Mortality Data.) 
of available chemicals. Nevertheless, the 
relative constancy of poisoning statistics 
over this period appears static when com- 
pared with the phenomenal reduction in 
other preventable illnesses, notably the in- 
fectious diseases. These are some of the 
compelling reasons why agitation has de- 
veloped in various quarters to combat. all 
facets of the poisoning problem. 

The contribution which various types ot 


toxic substances make to accidental and 
suicidal poisoning is compared in Figure 2. 
Pesticides were specified in 5.4% and 6% 
of the total fatal accidental and self-inflicted 
1955. One hundred forty 


fatalities and at 208 


poisonings in 
(140) 
suicides were attributed to pesticidal chemi- 
cals in that year. On the other hand, drugs 
were responsible for 28 of the accidental 
deaths and 26 of the suicides during the 


accident least 


same period, Since the major portion of 
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all fatal accidental poisonings occur in or 
around the home, the higher incidence of 
injury due to medicinal chemicals is greatly 
influenced by the widespread casualness 
about the toxic properties of common drugs 
and easy access to those capable of causing 


harm, 


Pesticides as Cause of Poisoning 


The incidence of injury from economic 
poisons ( pesticides ) in the United States 
has been extremely difficult to determine. 
Facts are meager and unavailable from any 
single source. Nation-wide mortality sta 
tistics are annually published only on the 
such 
the 
fuorides. California is the only state which 


more familiar pesticidal chemicals, 


as arsenic, strychnine, cyanide, and 
annually publishes a detailed tabulation of 


nonfatal injury from economic poisons. 
Until recently only a fragmentary picture 
of the incidence of occupational and non 
occupational pesticide injury was available 
from the remainder of the nation, 

The difficulty in compiling reliable pesti- 
cide poisoning statistics has been due to the 
lack of uniformity in identifying and_ re- 
cording agents responsible for injury. For 
example, only 17 items in a total of 446 
entries listed under the category of poison 
ing in the International Statistical Classifi- 
cation of Diseases, Injuries and Causes of 
Death relate to pesticides, despite the fact 
that over 200 basic pesticidal chemicals are 


now available. This is a reflection of the 
general unfamiliarity with the nature of 
most of the materials in current use. It 


is also the reason why present methods of 
recording poisoning fatalities classify al 
most all pesticide accidents in the “other 
and unspecified” category. 

A review of the substances hidden under 
this heading of the accidental poisoning 
mortality tables reveals an incidence of pes- 
ticide fatalities much greater than was com 
monly supposed. The table presented here 
records the accidental deaths from economic 
poisons for the decade beginning with 1946 
through 1955. You will note that pesticide 
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Substance on Death Certificate 1946 1947 

Insecticides 

arsenicals 63 4s 

fluorides 4 10 

nicotine il 10 

chlorinated hydrocarbons * 6 5 

organic phosphates ¢ 

cyanides 

naphthalene 1 
Rodenticides 

phosphorus 23 

Strychnine 5 37 


thallium 
Unspecified 


Total: pesticides 14) ; 
“> Grand total 12.8 10.2 


Grand total: solid & liquid " 
substances 1536 


* Benzene hexachloride (1 
and other (6 

* Parathion (27), tetr ethyl pyrophosphate (15 

t Unspecified compounds: ant poison (4 
#rasshopper poison (1 
polson 


. bedbug powder (1 
» insect poison (16 


1), tobaeco dust (3), tree killer (1 » and weed killer 


products cause from 100 to 200 deaths a 
year, or approximately 10 of the fatali- 
ties associated with accidental poisoning by 
solid and liquid substances, 

Attention is directed to. the frequeney 
with which certain of the older economic 
poisons such as arsenic, phosphorus, and 
some of the now familiar newer agents con- 
sistently contribute to mortality statistics. 
Unfortunately no information is available 
concerning fatal injuries from fumigants 
(1. e., methyl bromide), seed treating com 
pounds (i. e., organic mercurials), and other 
materials which our records indicate caused 
death during the years covered by the table. 
Such deaths are presumably recorded under 
other categories in our mortality statistics. 
Morbidity data submitted by various re- 
porting groups, such as industrial commis- 
sions and poison centers, support the 
conclusion that only the more familiar ma 
terials used as pesticides are included under 
this injury category, 


Pesticide Occupational Injuries 


The incidence of fatal poisoning due to 
farm work must remain somewhat a matter 
Under the 1431 accidental 
deaths by packaged chemicals in 1955, the 


of conjecture, 


farm was the third most frequently speci- 
hed location. It was cited in 2.5¢% of the 
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Accidental Deaths from Economic Poisons 


1634 
» chlordane (2), DDT (28), dichlorethy] ether 2 


poison 
, moth spray (1), Peach spray (1), rat pe 


United States 1946-1955 


1949 1950 1952 1953 1954 1955 
5S 5g 49 53 4! 
19 u 5 6 4 ‘ 

5 fi 3 s 
10 i 10 


1440 1439 1431 


endrin (1 


and TEPP 1), Toxaphene (6), 


CO¥Ote poison 


1), fly spray (10 
Ison OSS 


fruit spray (4 
roach paste (1] 


» Sheep dip (1), termites 


950 deaths where 


a place of accident) was 
specified. The farm is defined as including 
buildings and land under cultivation but 
excluding the farm home and its premises 
Accidents occurring in the performance of 
household or light farm duties (“chores”) 
are excluded from. this hgure. Homes. in 
cluding farm homes. were specified as the 
scene of in of the accident 


cases: however, in one third of the total 


accident 


Cases no place of accident was specified 
These figures exclude injuries due 


cal burns, 


to chemi 
deaths from Hammable and ex 


plosive chemicals. chronic poisoning, or 
Where the action of chemicals was a con 
tributory influence, as in certain 


involving crop-dusting pilots. 


fatalities 


Although few detailed reports are avail 
able from individual states. the proportion 


of farm-work fatalities to total deaths from 
chemicals in those states making this break 
down is of the 


same low proportion. In 


California, however, the annual report of 
occupational injuries is much more reveal 
ing. Figure 3 presents the occupational in 
juries in California during 1955. 
note that 


You will 
a quarter of all occupational in 
juries and one-sixth of all agricultural work 
injuries are due to chemicals. Pesticidal 
chemicals accounted for 7.8% of the agri 


cultural injuries and 1.9¢% of the total work 
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ALL OCCUPATIONAL INJURIES | 
24,736 


Miscellaneous 
Compounds 


Pesticides 


Other 


Systemic 
Poisoning 


Dermatitis 


NAB EE 


Pesticides 
(1.9% 


\ 


Metals 
(1.34) 


\ 


\ 
\\\ 


\ 
\ 


CHEMICALS 
27% -- 6,763 


\ 


\\ 
\ 


Misc. Gases 


(12.5%) (1.4% 


Solvents 
(5.7%) 


AGRICULTURAL 
WORK 
INJURIES 


35 


L 


Fig. 3.—Occupational injuries in California for 1955. (Adapted 
Health Statistical Report 1955, Part 1—QOccupational 
Diseases Attributed to Pesticides and Agricultural Chemicals, State of California Department 
of Public Health, Bureau of Adult Health, Berkeley, Calif., 1955.) 


from California Publi 
Health and Reports of Occupational 


injuries. Dermatitis was overwhelmingly — was greater than for any other category of 
the commonest complaint (82 ) attributed — chemicals. Of the six occupational deaths 
to chemicals in all occupations but in two- due to chemicals, two were due to  pesti 
thirds of the cases it involved no time loss. — cides, representing 1 of the total occupa 
On the other hand, two-thirds of the sys- tional fatalities. By contrast, four pesticide 
temic poisoning and 40% of the chemical deaths were recorded in 1956 for a 2@ of 
burns had time loss involving days and all occupational fatalities. This 


weeks, In particular, 70% of the agricul- 


low inci 
dence is consistent with the fragmentary re 
tural chemicals causing injury caused time — ports of occupational exposure to pesticides 
loss greater than one day. This incidence — received from other states. 
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Fig. 4.—Distribution of poisonings reported 


A, Denver—170/1671/24 mo. B, Florida (15 centers )—105/736/12 mo. ( 
mo. J), Indianapolis—117/1105/36 mo. /:, New York—554/7247 
mo. (1956); 160/2910/9 mo. (1955). F, San 


148/2038/24 mo. Seattle—100/1180/12 mo. J 
71/1071/7 mo. L, Los Angeles—165/1859/6 mo 
Buffalo—14/300/6 mo.; 

Phoenmx and Tucson, Ariz.—28/242/7 mo.; 
31/326/12 mo.; 
41/296/12  mo.; St. Louis—12/271/12 mo.: 
11.—22/200/12 mo.; Stamford, Conn.—7/155 
Mass.—15/336/24 mo.: Des Moines, lowa—25 


Columbia, S. ¢ 5/80/6 mo.: Columbus, Ohio 


Harrisburg, Pa.—19/272/24 mo.; Atlantic City, 


mo.; Philadelphia—&1/609/11 mo.; Washington, 


Nonoccupational Injuries 


Regional studies of nonfatal poisonings 
indicate that pesticides on an over-all basis 
produce generally the same incidence of in- 
jury as that reflected by mortality statistics. 
A recent Committee survey of 113 poison 
centers disclosed an incidence of 5@ to 
206 of the total cases of poisoning re 
ported to these groups. Figure 4 records 


the distribution of 36,810 poisonings re 


Conley 


Svracuse, N. 
Knoxville, Tenn.—26/220/4 


Portland, Ore 17/96/4 mo.: 


to potson centers and contribution of pesticides 
Chicago—142/1808/24 
12 mo. (1957); 290/5014/12 
Francisco—133/732/11 mo. G, Milwaukee 
38/401/8 mo. K, Cleveland 
V7, Boston—147/2515/24 mo. X, Other centers 
Orange, Calit.—14/155/4 mo.; 
Oklahoma Citv—66/342/14 mo : Baltimore 
Albany, N 12/340/16 mo.; Omaha 
Durham, N. C.—32/208/12 mo.: Evanston, 
mo.; Pittshurgh—2/64/4 mo.: Worcester, 
127/11 mo.; Louisville, Ky.—19/100/12 mo. : 
11/136/3 mo.; Austin, Tex.—11/256/12 mo. ; 
N. J.—-5/104/12 mo.; Dallas, Tex.—?/256/12 
D. C.—7 2 


15 mo 


ported to poison ceriters and the contribu 


tion of pesticides to these statistics. The 
total number of reports received by each 
center is indicated by the height of the let 
tered columns, the proportion due to pesti 
cides by the length of the arrows, and the 
frequency of poisoning (reports — per 
month) by the volume of the columns. Be 
cause of the varying periods of various 


centers, It 1s necessary to record not only 
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the total number of cases but also the num 
ber of cases received per month. lor ex 
ample, while the total number of reports 
received by the Cleveland center (1071) 
was nearly as large as that recorded by 
Seattle (1180), the 
Cleveland 
that) of 
month 


frequency ot reports in 


(153 reports month) was 
Seattle 


thts 


per 
(98 

the 
Cleveland column is nearly twice that for 


twice reports per 


lor reason size of the 
Seattle. Correspondingly, the growing total 
number of reports per year as well as the 
increasingly higher frequency of reports 
per month are reflected in the three super- 
imposed columns for the New York Poison 
Control Center. You will also observe that 
only one-third of the centers have been in 
operation sufficiently long to compile acci 
York 
City Health Department's Center has con- 


dent statistics, and of these the New 


tributed over half of the total reports. 
The broad significance of these statistics 
may be interpreted from the experience of 
two typical programs. The Florida Poison 
Control Program has 15 cooperating cen- 
ters which reported only 736 cases of pois- 
oning to the State Board of Health in its 
first year of operation, 


However, many 


cases were handled which were not re- 


corded for various reasons. No record was 
made of cases where a physician phoned 
a poison center for information and then 
office. The 
llorida total does not include “many hun 


administered treatment his 


dreds of telephone calls” from the public 
for patients not’ coming to the centers for 
treatment. Finally, it was not always possi- 
ble for the County Health Departments to 
follow up on case reports, and presumably 
many of these were lost to the statistical 
study. For example, one of the reporting 


units in state-wide network of poison 
centers mentioned a case of thallium poi- 
soning which did not appear in their. sta- 
tistics because the child was not so diagnosed 
while in their hospital. This child died in 
another nonreporting hospital, where it was 
found thallium 


later that a proprietary 


roach paste was involved. 
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On the other hand, the New York City 
Center records telephone calls, mail reports, 
and emergency-room treatments in the to 
tals it submitted to the Committee, [It com 
piles detailed information such as age, sex 
of patient, circumstances of injury, symp 
toms, and name of product involved. It 
also provides routine follow-up of reported 
cases. Unfortunately, many poison centers 
do not indicate the proportion of reports 
which involve hospital-treated cases only 
and the proportion associated with phone 
calls for home and office treatment. How 
ever, all reports received from the various 
centers are believed to relate to presumed 
received or from medical 


Cases reported 


sources, 
Conclusions 


As this brief review suggests, the prob 
lem of obtaining accurate statistics on mor 
bidity and mortality from economic poisons 
continues to be challenging, but important 
advances are being made toward improving 
their reliability. However, the significance 
ot Injuries from) economic poisons should 
not be considered solely in the cold light ot 
statistics. The statistical measure is an in 
adequate measure because it) seldom indi 
cates the true magnitude of this problem 
to our economy or to the individual. Sta 


tistics are not an accurate reflection of 


either the risks or the consequences of 


poisoning. They will not show the circum 
stances which in one instance led to a non 
fatal injury and in another instance to a 
fatality. Perhaps the greatest shortcoming 
of statistics is their failure to measure this 
problem in human terms, For example, 
how meaningful are injury rates, compari 
son of risks between chemicals, and other 
statistical gymnastics when a member of 
one’s family is involved? Of what signifi 
cance is a low reported reaction rate to the 
distraught parent of a child injured by a 
pesticide 7 

We cannot afford the complacency of 
such a narrow view of the problem as our 


present statistics afford. Too often. they 
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are Incomplete, indefinite, and in other ways 


misleading. There is general untamih 


arity with the nature of most of the chemi 
cals in current 


use. This, coupled with a 


lack of uniformity in identifying re 


cording agents responsible for injury, im 


pedes accurate studies of the incidence of 


pesticide poisoning. While we must avoid 


Conley 


ROM LCONOMT( 


POISONS 
creating the impression that pesticides are 


responsible for more injury than data now 


available attribute to them, we must also be 
conscious of the limitations of our data and 
the uncertainty they foster about the relia 
bility of our estimates of the meidence of 


pestte ide polsoning 


707, Prospect: Ave 
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Changing Patterns in Pesticides 


JUSTUS C. WARD, M.Sc., Washington, D. C. 


Historical trends for any type of pro- 
gress are fascinating to try to trace, par- 
ticularly when it is possible to follow them 
through years of development, In the field 
of pesticides, however, recent significant ad- 
vances do not have a long enough history of 
use to give us the perspective needed before 
we can be sure where we are headed. 

Prior to World War II, pest control was 
a less complicated procedure, owing in part 
to the which 
were available for use. For example, in in 


small number of chemicals 
sect control, arsenicals, some of the fluo 
rides, nicotine products, phosphorus and 
pyrethrum or rotenone, were the most fre 
quently used materials; for rodent control, 
white arsenic, barium carbonate, thallium 
sulfate, zine phosphide, phosphorus, cya- 
nides, carbon disulfide, methyl bromide, 
strychnine, and red squill were known; in 
control of sulfur, 


fungi, formaldehyde, 


some copper salts, and a few mercurials 
were used; and for weeds, arsenites, car- 
bon disulfide, sodium chlorate, salt, and a 
few others were reasonably effective. In 
that period, some minor questions were 
raised about possible adverse effects, but 
most research attention was centered on 
finding new chemicals which would do bet- 
ter or cheaper jobs of pest control, or in 
improving the formulas for the older ones, 
That particular classical pattern of pesti 
cide development is as old as the science of 
destroying life 

whether it applied to the brews and potions 


of the ancient Greeks, the weird formulas 


unwanted forms of 
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of Lucretia Borgia, the extraction and test 
ing of alkaloids, or the procedures used in 
modern laboratories and by the practical 
students of This pattern is 
built around the principle that the form of 


pest control. 
life to be controlled has been shown to be 
detrimental to man’s well-being and worthy 
of destruction with the most effective pro 
cedures which can be found. In short, it 
is the pattern which supports the idea that 
man is truly at war with the insects, fungi, 
and rodents which transmit diseases, de 
stroy his crops and forests, infest and dam 
age his homes, or contaminate his food. 

It is a most convincing pattern for many 
conscientious guardians of our health, food, 
and property, and it is natural for a public 
health worker to appreciate the value of 
the pesticide which he can use to reduce the 
threats of malaria or bubonic plague; for 
an agriculturalist. to praise the pesticides 
which will protect the quality and increase 
the yields of his CTOpPs, and for the home 
owner to be enthusiastic about the materials 
which will protect his property best against 
termites, decay, cockroaches, ants, and rats 
or mice—to mention only a few of the 
household pests. 


With the outbreak of war in Europe in 
1939, 


States began to anticipate an 


many laboratories in the United 
emergency 
changing pattern in pesticides, since in sey 
eral areas of pest control the most useful 
This was 
particularly true in the control of rodents, 


chemicals came abroad, 
since squill, strychnine, thallium 
were all imported. This meant that a search 
for new products which could be synthe 
sized in this country would soon become 
United States 
was drawn into the conflict, this pattern 


essential. Then, when the 


was crystallized rapidly, and a tremendous 


aby 
is 
re 


CHANGING 


PATTERNS IN PESTICIDES 


increase in the search for new synthetic 


chemicals was stimulated because of grow 
ing military demands, Within a few years 
a naphthylthiourea, sodium thuoroacetate 
(1080), and warfarin were discovered and 
became the leading rodent control chemi 
cals. 


In the field of inseet control, it) started 
the “DDT” age, in which we are now liv 
ing. The discovery that dichloro-dipheny! 
trichloroethane was most — effective 
insecticide set a multitude of chemical labo 
ratories to work and the list of chlorinated 
hydrocarbons made available for testing as 
possible pesticides SOOn included such 
names as benzene hexachloride, toxaphene, 
heptachlor, chlordane, lindane, aldrin, diel 
drin, strobane, methoxyehlor, endrin. 
\s the spectacular research in this teld 
progressed, and certain medical and health 
workers ask 


about the potential dangers of the many 


began to logical questions 
new chemicals, the old pattern of seeking 


performance alone less 


appeared to be 


clear-cut than before and a trend 


began to emerge—the trend to consider the 
safety of the candidate materials as an es 
sential part of their evaluation. 

further interest in this factor was stimu 
lated by the discovery of the pesticidal value 
called 


Parathion was the first in this 


of the class of chemicals “organic 


phosphates.” 
category to gain accepted pesticide use 11 
this country. As with DDT, however, para 
had a host of 


thion soon 


competitive 


products, among which were — tetraethyl 
pyrophosphate (TEPP), systox, malathion, 
Phosdrin, and thimet. 


As 


reached widespread use, medical men began 


these two new classes of chemicals 
to express increasing concern over the pos 
sible effects which they might have on hu 
mans who were exposed repeatedly to them 
either by ingestion, inhalation, or skin ab 
sorption, The questions raised were search 
ing ones for which complete answers were 
lacking, and the recognition that such a 
situation needed changing started en 


tirely new pattern. This pattern was based 


Hoard 


on the principals that the user of a pesticide 


should know the hazards he faces and how 


to protect himself or other humans and 


Valuable animals against injury, that 
the public should be protected against dan 


gerous residues on food or feed. 


Operating under the provisions of the 
lederal Insecticide, Fungicide, and Ro 
denticide Act, which became law in 1947, 


the Department of Agriculture re 
quires precise instructions on the labels of 
all pesticides offered for interstate ship 
ment, which will be adequate’ to protect the 
user when they are followed, and, acting 
under the procedures outlined in the Pesti 
cide Chemicals Amendment to the Federal 
ood, Drug, and Cosmetic Act, the Food 


and Drug Administration the 


levels of residues of pesticides which will 


establishes 


be safe when consumed by humans—or ani 


mals, im many cases—-and sets tolerances 
on the various raw agricultural commodities 
on which the chemicals are proposed for 
use, 


Now, 


had on 


what effect has this added control 
the changing pattems of pesticides ¢ 
lirst, it has divided the concept of safety 


into the two main parts—-operator protec 


tion against acute skin absorption and in 


halation, and public protection against 


long-continued or 


“chronic” ingestion—and 


it has then started a number of trends in 
the search for new pesticides depending 
the The 


company producing the chemical and the 


upon the end-uses of material. 


research agencies testing it, must undertake 
work to determine the following: 


Effectiveness agaimst at least one pest of 


economic importance 
2. Precautions needed to insure safe handling 
3. Toxicity from acute and chronic exposures 
$ Persistence of residues and safe tolerances 

A new product must be effective or 1 


will be set aside, but under the new 


pat 
tern it does not necessarily have to be 
superior to its competitors in performance 
to justify further study, as would have 


been required in the past. It may be less 
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AW 


effective, but if it is safer to handle, or 
leaves a less persistent residue, it will de- 
serve the added scrutiny it will get. 

Thus it is that the new revolutionary pat- 
tern is beginning to take form. It 1s not 
yet firm enough to be adopted by all manu- 
facturers, nor does it dominate the think- 
ing of all research people seeking the means 
to eradicate diseases or certain serious pests 
The 
tendency to employ highly toxic products 
for uses where definite hazards are recog- 
“calculated 


of civilian or military importance. 


nized is based on the factor of 
risk.” This pattern still dominates much of 
pesticide usage, and probably will for a 
long time to come. For just as the physi- 
cian prescribes and administers potent 
drugs which could kill his patient 1f misused 

to fight the disease which threatens life 
or health 
his chances with the product he applies in 


so the user of a pesticide takes 
order to destroy the pest. In view of the 
fact that the physician loses his “calculated 
risk” occasionally, in spite of his specialized 
training, it is not surprising that the layman 
also has accidents. There is much that can 
be improved in the handling of poisons of 
all kinds 
household products alike 


drugs, pesticides, and hazardous 
and conscientious 
efforts are being made by many interested 
groups to find the best ways to speed that 
improvement, A recent move has been the 
so-called Poison Control 


the 


Centers are providing a needed service to 


establishment of 


Centers throughout country. These 
physicians in the handling of accidents 


When, 


through cooperation between the chemical 


from poisons, including pesticides. 


industry and research, legislative, and regu- 
latory agencies of Government, laws are 
passed that place safety considerations on a 
par with—or even above—performance 
factors in judging the acceptability of a 
pesticide, great progress has been made. 
Added developments recent months 
still 


will develop. The adoption of the use of 


may forecast another pattern) which 


radioactivity to destroy the ability of cer- 
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tain insects to reproduce has opened up a 
new pest control procedure suitable for trial 
life 
which make this system feasible. Then the 


with species having specific habits 
distribution of certain specific bacterial cul 
tures in dusts over crops infested with in 
sects susceptible to the diseases caused by 
the bacteria, and the use of predatory or 
parasitic insects to destroy unwanted spe 
cies, are procedures being given” further 
careful study, since they will tend to sub 
stitute for chemical controls if successful, 
and thus reduce residue problems. 

On the chemical front, there are intensive 
studies under way to protect livestock 
against specific insect pests through pesti 
cides applied internally with doses which 
will be effective but will leave no residues 
in the meat when eaten. Then there are the 
developments of treating poultry with anti 
biotics to preserve the meat for a longer 
storage period. In addition, there is the 
trend to protect humans, animals, and prop 
erty through the use of repellents, which 
serve to drive the pest away rather than to 
destroy it, 

Some of these changing patterns have 
been going on for some years, but others 
are as new as the most recent legislation, 
the Miller Pesticide Chemicals Amendment 
of 1954. We should look with confidence to 
the future, since we are very much inclined 
that 
and, with the authority in the laws now on 


to fear which we don’t understand, 
the books governing pesticides, as time 
passes we are sure to learn enough more 
about them so we can change the feeling 
of fear to that of respect. As that occurs, 
we shall be able to use pesticides more ef 
fectively and with greater safety. The more 
both 


acute reactions of pesticides, the better shall 


we can learn about long-term and 
we be able to take advantage of their values 
without risking too much in doing so. The 
patterns of use have changed a great deal 
in the past 10 years. How much more they 


will change in the next decade can not be 
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foretold, but it is reasonably safe to proph 


ecy that the pattern in which the perform 
ance of a pesticide was the dominating 
factor of importance has been replaced by 
one in which performance shares the em 


phasis with factors of safety. It is likely 


Hard 


that this trend will dominate the develop 


ment and use of pesticides for many years, 
which is as it should be when public safety 
is at stake 


Agricultural Research Service, S. Depart 


ment of Agriculture 
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Anticholinesterase Activity 


Recognition and Detection-in the Field and Hos pita! 


HAROLD H. GOLZ, M.D., New York 


The appearance of the phosphate ester 
insecticides on the agricultural scene less 
than 10 years ago presented preventive 
medicine with a new challenge. Many of 
these new pesticides are among the most 
toxic substances used in industry or agri- 
culture and among the most hazardous be- 
cause they enter the body quickly and 
readily, not only by ingestion and inhalation 
but also by passage through the intact skin 
or by absorption from the conjunctival sac. 
To complicate matters, signs and symptoms 
of illness do not appear until dangerous 
quantities have been absorbed, and, when 
clinical illness does ensue, its onset is sud- 
den and its course rapid.’ It is character- 
istic Of these substances that, although man 
may be absorbing dangerous amounts over 
a period of days or weeks, he usually feels 
quite well until a few hours before a critical 
stage of illness is reached. 

Since the phosphate esters are now being 
used in greater quantity than any other 
single insecticide except DDT, it may be 
evident that we have here a problem. For- 
tunately the picture is not as bleak as it 
might seem, for the phosphates have two 
unique properties which simplify somewhat 
the problem of medical management: 

1. Their effect upon the animal organism may 
be quantitatively estimated by a relatively simple 
test, and 

2. There is a specific antidote for the illness 
induced by them 

The toxic effect of the phosphate esters 
is due to their ability to inactivate the en- 
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zyme cholinesterase in the nervous system.” 
The degree to which CNS. cholinesterase 
has been inhibited may be estimated by 
measuring the activity of the enzyme in the 
erythrocytes. A nonspecific esterase which 
is found in the plasma is also inhibited by 
these insecticides, although it is also sus 
ceptible to the action of many unrelated 
substances. Inhibition of the plasma en 
zyme may be detected for several weeks 
and of the red blood cell enzyme for sey 
eral months after an exposure.! 

The vast majority of exposures to phos 
phate insecticides oecur im rural areas which 
are remote from clinical laboratories. If 
serious or fatal illnesses are to be avoided, 
workers handling these substances must 
have frequent periodic estimations of blood 
cholinesterase activity order that ex 
posure may be terminated before poisoning 
makes itself known by the appearance of 
clinical signs and symptoms. Obviously an 
accurate test that is simple, quick, cheap, 
and applicable to the testing of large num 
bers of men under field conditions would 
be ideal. Unfortunately there is test 
method that meets all of these conditions. 

A large number of procedures have been 
devised by which cholinesterase activity of 
blood and tissue may be measured. All are 
based upon the following reaction: 

(CHs)sN (OH) CH:C Hz-OCOCHs+ HOH————> 
acetylcholine water (cholin 
esterase) 
(CHs)aN COH ) CHLCHLOH +CHsCOOH 
choline +acetic acid 

In all, a measured amount of acetylcho 
line is incubated with a measured amount of 
blood or tissue, and the extent to which 
hydrolysis occurs is determined. Three 
techniques are the basis for virtually all of 
the test methods: 


& 


ANTICHORINESTERASE 


1( 


TIviTy 


l 


sue extract containing cholinesterase are allowed to 
react im 


Manometric: Acetylcholine and blood or tis 


system containing bicarbonate. The 


acetic acid formed by the action of cholinesterase 
dioxide, the 
quantity of which is measured in a Warburg ap 


paratus.* 


on acetylcholine liberates carbon 


This is undoubtedly the most precise 
test but it is also the one that is least applicable 
to routine use. It is primarily a research tool 


2. Colorimetric 
of the hydrolytic reaction, this procedure 


tates the 


Instead of measuring a product 
quant 
amount of acetylcholine remaining at the 


end of the reaction period. The method takes ad 


vantage of the fact that acetylcholine will react 
with hydroxylamine to form acetylhyvdroxamic acid 
NHLOH 
acetvicholine hvdrox- 

vlamine 

+ 


choline acety lhvdroxamin 


acid 


Acetvlhydroxamic acid im turn will react quanti 


tatively with ferric chloride to form 


color con 


plex which can be measured in a spectrophotometer 


There have been many modifications of this pro 
cedure, described by Hestri but none has been 
widely used Many investigators claim a_ higl 
degree of accuracy for this” technique It is 


probably the most easily applicable method to the 


clinical laborator but it has the disadvantage ot 
being suitable for only a small number of samples 
in-any run. We have had no experience with it 

3. Electrometric This nethod, rigiiall it 
scribed by Michel.” measures witl potentiometer 
the change in pHi of a buffered system brought 
about by the liberation of acetic acid 


The electrometrie method of Michel is 
the test that is most widely used today. A 
heparinized sample of blood is centrifuged 
after withdrawal to 


immediately separate 


plasma and red cells. Plasma and red cells 
are reacted separately with different) con 
centrations of acetylcholine in different buf 
cells 
The pH of the 


fer systems, the red having been 
washed in isotonic saline, 
system is measured at the beginning of the 
reaction period and again after one to one 


The 


decrease in pH of the system is) propor 


and one-half hours’ incubation at 254 
tional to the amount of enzyme present. 
The electrometic method 1s popular be 
cause it has an acceptable degree of ac 
curacy ; it is relatively easy to perform, and 
large numbers of tests can be performed at 
time. 


one It may be surprising that not 


more clinical laboratories offer the test and 


Gols 


that so many tind it difficult: to perform 


rehably. Several factors contribute to this 
problem: 
It 


and not 


requires 


a pH 


found the 


meter, Which 1s expensive 


usually clinical laboratory 
2. It is a precise test which demands a degree 


of skill in analytical techniques that many clinical 
laboratory techmicians do not possess 


3. It as strictly a laboratory test that not 


adaptable to tield use 
Most ot 


these disadvantages to a greater or less de 


the other methods suffer from 
gree 

It has been a matter of practical eXperl 
that the involved the 
field 
blood cholinesterase activity often result in 


ence dithiculties 


routine examination of workers 
the omission of this important phase of the 
These ditheul 


ties include such matters as the collection of 


preventive medical regimen 


the blood sample in the teld, the proper 


preservation of the sample in transit, the 


high cost of the test on a routine 


Mass 


basis, and the delay between the taking of 


the sample and the receipt of the report, If 
inhibition of cholinesterase has taken place, 


it is imperative that this be known at the 


earliest possible moment if disastrous fur 


ther exposure is to be avoided 


lo overcome the more serious Of these 


dithculties, a simple screening test was de 
vised a few vears ago by Limperos and 


I laskell 


investigators 


Ranta.” working in the 


tories \ 


moditied the pro edure, 


number of have 


and there are on 


the market today at least two types of field 


test kits 


that en ploy the Limperos and 
Ranta method. The simplest and cheapest 
of these utilizes the following procedure: 
Measured 
of acetylcholine and bromthymol blue are 
\ 0.02 ml. sample of 


whole blood is drawn from the finger tip 


quantities of standard solutions 


mixed in a test vial, 


and introduced into the acetylcholine 
bromthymol blue mixture. The vial is stop 
pered and incubated in the axilla of the 
test subject. After 20 minutes the color 1s 


* Obtainable 


Corporation, 1112 Thompson 


from Biological Test Produets 


Ave., Roselle, N. J 
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matched against a color chart supplied with 
the kit. 

This procedure has a number of impor- 
tant advantages: 

1. It is a field test. All of the equipment and 
supplies needed to test 30 or more men can be 
carried in a coat pocket 

2. High degree of technical skill is not required 

3. The result is known in less than an hour 

4. It is suitable for mass-screening programs 

5. It is cheap, costing less than 50° cents per 
subject 

It does, however, present a number of 
important disadvantages: 

1. It utilizes whole blood; hence separate plasma 
and RBC determinations cannot be made 

2. It does not have an acceptable degree of 
accuracy for clinical evaluation. The error has 
been estimated to be 25% plus or minus because 
of the difficulty in detecting minor color grada 
tions. Several modifications have been attempted 
to overcome this dithiculty.""' None have been 
completely successful. (The eolors could, of course, 
be compared in a colorimeter, but the test then 
ceases to be a field test, and there are better 
laboratory procedures available. ) 

In performing the test it is important to 
be sure that the color of the system before 
incubation matches the green end of the 
color scale, and to avoid blowing through 
the pipette, for the carbon dioxide in the 
expired air will lower the pH of the system 
and thus affect the result. This test must 
not be used as a substitute for the Michel, 
or its equivalent, in clinical evaluation or 
management. 

If the test is used as a screening pro- 
cedure, with all of its limitations in mind, 
it can be extremely useful. It has been our 
recommendation that, if a man shows any 
cholinesterase inhibition by this method, he 
be permitted no further exposure to phos- 
phate esters until his blood can be checked 
by the electrometric method or some other 
procedure of comparable accuracy. When 
the test is used in this way, the number of 
samples sent to fixed laboratories should be 


minimal; the hazards of further exposure 


are avoided, and the cost is negligible. 

A word might be said about the care of 
samples of blood in transit to the labora- 
tory. Heparin is usually recommended as 
the anticoagulant of choice, and it is gener 
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M.A, ARCHIVES OF INDUSTRIAL HEALTH 


Cholinesterase Actwity: Lighteen Normal Subjects 
Potassium Sodium 
Heparin Oxalate Citrate 
Erythrocytes 
Mean ApH 0.763 0.753 0.790 
Range ApH 0.660-1,030 0.550-0.990 130 
Standard Deviation O.112 0.121 0.135 
These differences are not significant at the 
95°° probability level. 
Plasma 
Mean 0.821 0.700 
Range ApH 0.430-1.220 O.420-1.215 0.395-L.20 
Standard Deviation 0.208 0.208 0.214 
These differences are not significant at the 
95°) probability level 


ally beheved that it may not be heat ster] 
ized. On the basis of a limited number of 
observations, it has become apparent to us 
that not only can heparinized tubes be auto 
claved but also that) potassium oxalate or 
sodium. citrate may be substituted without 
significantly affecting cholinesterase ac 
tivity.!* 

If more than one hour or two wall elapse 
between the collection of the blood and the 
performance of the test, the sample must 
be refrigerated but not frozen. Exposure 
of the blood to ambient temperatures usu 
ally results ima marked decrease in RDC 
activity and an increase in plasma activity, 
which are not reciprocal, Bacterial action 
alone is not responsible for these changes, 
for sterile samples of blood will exhibit the 
same phenomena.'? On the other hand, if 
blood samples are held at 4C, cholinesterase 
activity will not be significantly affected by 
storage for a week or longer. 

Several investigators have reported that 
the acetylcholine enzyme, either in a puri 
fied state or in whole blood, if adsorbed 
onto filter paper and air dried, will remain 
stable at) room temperature for several 
weeks and under refrigeration for many 
months at zero humidity." It would 
seem that this might present an excellent 
opportunity to overcome the difficulties of 
preserving a blood sample in transit. Upon 
elution of the sample from the filter paper, 
it should be possible to determine plasma 
and RIC cholinesterase activities by using 
the more or less specific substrates butyryl] 
choline for plasma acetyl-B-methyl 
choline for RBC."!® To our. knowledge 
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a 
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INTICHOLINESTERAS! IT) 
such a method has not vet been devised for 
the routine measurement of blood cholines 
fruitful 


terase activity. This might be a 


problem in biochemical investigation, par 


ticularly if advantage could be taken by 


colorimetric analysis of the fact that thio 
choline esters have characteristic absorption 


Until better methods are found, 
that the 
thymol blue test be used for routine screen 


our 


recommendation brom 


Ing purposes, with the understanding that, 


when an 


result is obtained, the 


subject be forbidden 


abnormal 
further exposure to 
phosphate ester insecticides until his blood 
has been examined by the Michel electro 
metric or other comparable technique, 

Miss 


Company, New York, performed the cholinesterase 
tests which 


Florence Hermenze, American Cvanamid 


torm the basis of a portion of this 


report 
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Medical Relationship with Union. Management. and 


Government 


JOHN H. HOLZBOG, B.S., New York 


‘Over a period of years, industry has gone 


1 long way to provide safe working con- 
ditions for its emplovees. The responsibility 
for an employee’s occupational health has 
long been well defined and established by 
law. But what about the responsibility for 
nonoccupational health? Does this belong to 
industry too, and, if so, to what extent, or, 
the 
it is concluded that an em 


should this be the responsibility. of 
individual? If 
plovee’s nonoccupational health is the re 
sponsibility of his employer, then who looks 
ifter the health of the self-employed, the 
unemployed, and the employees of small 
employers who cannot or do not provide 
health programs ? 
to the 


Should this be relegated 
Government to handle? Heavens 
knows we don’t want to promote socialized 
medicine. Since [ have no answer as to how 
to handle the pre »blem for the self-employed, 
unemployed, and employees of small em 
plovers, 1 will devote m\ observations to 
those companies which can presumably af 
ford a program. 

That poses an interesting question —— just 
how much can any company afford? Com 
panies are supposed to make a profit, and 
fringe benefits are expensive. Can we prove 
that a nonoccupational health program is a 
good investment?’ After all, the only money 
which a company has to spend is ihe money 
it receives from its customers. If a program 
does not produce a saving equal to its cost, 
then it must be financed by either increasing 


prices or taking the money from profits. 
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Perhaps some industries could finance out of 
profits, but most could not. Therefore we 
must first determine what type of program 
we can afford. 

Another potent) question concerns em 
ployee participation in the financing of the 
plan. Should the employer pay the entire 
bill or should the emplovee be 
contribute 7 


asked lw 
In our Company, we feel very 
this 


strongly about 


the 


the employee should 
We feel that 


the cost has some very definite advantages: 


share expense, sharing 
1. The employee will appreciate the program 
more if he has some of his own money in 
it. 2. He is less likely to abuse the plan, for, 
if the plan were free, he might feel that it 
is nothing out of his pocket if the cost goes 
up. 3. A better plan can be provided if both 
employer and emplovee contribute. 

Now, as to the program itself, this divides 
itself rather logically into two parts: 1. That 
part 


2. That part which operates outside the plant 


which takes place within the plant 


Let us first examine the in-plant phase 
of a typical industrial medical program. A 
clear understanding of the objective is most 
unportant—-our goal is prevention, not cure. 
The entire program of physical examina 
tions, first aid in cases of illness, and advice 
and counsel of the company doctor or nurse 
must be based on this premise. Much good 


can be derived from a program) proper 
administered. Surveys of absenteeism have 
shown that 906 of 


all absences are due to 


nonocecupational illnesses and — accidents. 
Absences are costly to industry as well as to 
the employee; therefore it behooves us to 
do all that we can to prevent such losses. 

In our own Company, we have been giv 
ing preemployment physical examinations to 


all new employees, both office and shop, for 


3 

: 
| 
° 

. 


many years. We feel that this is the first 
step to take since it will aid in the proper 
placement of the individual in a job for 
which he is physically qualified: secondly, it 
may lead to the discovery of conditions not 
previously known to the employee; thirdly, 
it protects other employees, and, finally, it 
protects the company from being held lable 
for previous injuries. It is well recognized 
that it would not be fair to place a mar 
with a heart condition on certain occupa 
tions. The same applies to high blood pres 
sure and epilepsy. The preemployment 
examination should be used not for the 
purpose of denying employment but for the 
purpose of proper placement. 

After the employee is on the payroll, 
industry can continue to be of help to him 
In maintaining good health by offering 
periodic physical examinations. Normally, 
such examinations are on a voluntary basis, 
but in cases where occupational hazards are 
involved we believe they should be manda 
tory. In our own Company, we offered 
periodic physical examinations as early as 
1931, and a schedule Was developed whereby 
all employees in all levels would be examined 
by a company doctor once every five years 
if the employee was under 40 vears of age: 
every two vears between 40 and 56; and 
every year for those over 56. In the begin 
ning the examinations were mandatory, and 
Wwe experienced no trouble because of that 
fact until the plant was organized in 1943, 
The union took a rather strong position on 
the matter and objected to the findings be 
ing available to management. Over the vears 
we have contested a fair number of griev- 
ances on the results of these examinations. 
The principal cause of most of the griey 
ance Was high blood pressure. One incident 
in particular involved a foundry overhead 
crane operator. He had blood pressure of 
over 200, and the doctor pointed out that 
this could easily cause a blackout during 
the operation of the crane. If a blackout o¢ 
curred during the pouring of molten meial, 
the employee would not only endanger him 
self but he would also create a dangerous 
hazard for all other employees in the vicinity 


Holzshboa 


VEIDICAL RELATIONS WITH UNION, MANAGEMENT 


IND) GOVERNMENT 

This particular case was fought rather bit 
terly but ended only when the employee died 
as a result of hypertension. Fortunately 
no accident occurred We believe that thes 
periodic examinations should be voluntary 
and confidential but we also belheve that ap 
propriate action must be taken if there is an 
indication that the employee's health cou 
dition will cause danger to others. We 
believe unions and management must. co 
operate on this score for best results 

We had another interesting rather 
alarming case recently when an office worker 
reported to the Medical Department com 
plaining of dizziness and headache. The 
nurse advised him to rest in the Medieal 
Department for a while, but after about 
minutes he had a violent convulsion. He lest 
consciousness and was sent to the hospital 

\t first it was thought that he had had 
heart attack, but it was later found that he 
was subject) to epileptic seizures. Uper 
finding the cause of the situation he was 
counseled to seek specific medical care and 
he is back at work with the situation unde1 
effective control: however, a great deal of 
concern occurred within his department and 
in the building at the time the incident oc 
curred The emplovee had not revealed his 
condition at the time of the preemployment 
physical examination. If he had done so, 
the nurse would have been better able to 
care for him when he had the attack. 

\t the present time, our program is not 
all that we would desire. Owing to ex 
pansion, the doctor's services have been 
spread thinner and thinner. We religiously 
follow our schedule of periodic examinations 
for all persons in hazardous occupations, but 
bevond that we offer periodic physical eXam 
Inations to as many as the doctor can handk 
Other than this, we have a voluntary annual 
physical examination program for execu 
tives, Which is conducted by an outside clinic 

Phe other phase of most industrial health 
programs pertains to the life of the employee 
away from the plant and usually is extended 
to include the employee's family. The ob 
jective in this phase is to provide financial 
assistance rather than direct medical care 
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lf an employee knows that provision has 
been made to help him defray surgical, 
medical, and hospital costs when necessary, 
he will be much more prone to use these 
services than otherwise. Too often, fear of 
expense added to the already present re 
luctance to go to the doctor and face facts 
has resulted in delays until there is an 
emergency, and then it is very often too late. 

(ireat strides have been taken during the 
past 25 years in the development of group 
health insurance for industry and business. 
Poday practically all large and medium size 
companies and many small companies im 
addition have well-developed employee bene 
fit programs which make available to the 
employee one or all of the following plans: 
hospital insurance; surgical medical 
insurance; accident and sickness insurance: 
major medical coverage: comprehensive in 
surance, 

In our own Company, we have had ae- 
cident and sickness insurance since 1930, 
hospital, surgical and medical insurance be 
ing added later. The plans have been im 
proved in their benefit provisions from time 
to time since they were established. We are 
now giving serious consideration to more 
adequate protection by including major 
medical insurance or establishing compre- 
hensive coverage. AH of our present plans 
ire on a contributory basis, and we believe 
that we should keep it that way. One of the 
chief points which we like about compre 


hensive coverage is the participation feature. 


A 
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We do not believe in free medical care. 
It has been abused wherever it has been tried 
and results in a deterioration of medical 
service. There would never be enough 


We do not 


believe in socialized medicine of any kind, 


doctors to meet the demand. 


The less Government has to do with free 
enterprise, except for only the necessary 
regulation, the better off we all will) be. 
There must be incentive for the private 
physicians and surgeons, but there must also 
be a restraining influence on the use of their 
services, and this ts provided When the 
employee is aware that abuse of the service 
will increase the cost to him individually. 
We know that the plans now in existence 
have been invaluable to employees and have 
assisted greatly in maintaining better health. 

These programs are valuable to industry 
too. Serious illnesses can be discovered im 
their early stages and thus life can often 
be extended. Absenteeism can be reduced 
and this would be most valuable to industry 
| know of at least one company that re 
duced absenteeism by 50% as a result of 
establishing a good program. l:mployees can 
be freer of worries that detract from their 
job performance if they know that they are 
financially able to provide adequate medical 
care for themselves and their families. For 
these and other reasons, we feel that the 
establishment of a sound program concerned 
with the nonoceupational health of em 
ployees is good business. It must be admin 
istered properly to get the most out of it, but, 


this being done, it can be a fine investment. 


Otis Elevator Company 
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Government 


J. F. McCAHAN, M.D., Boston 


As occupational and illnesses 


have been reduced in frequency and severity 


injuries 


through the successful appheation of engi 
neering and medical skills to the problems 
created by working environments, the true 
importance Of nonoccupational conditions 
has become increasingly evident to all of us. 
that 


In fact, we now know 


ipproximately 
906 of all disability in our national work 
force results from illnesses and injuries that 
are nonoceupational in origin. believe 
that this is a compelling reason why manage 
ment, umions, Government, and the medical 
profession should evidence an active sense 
of responsibility in the planning of health 
and medical care programs for workers and 
their families. 

In that industry affords the most natural 
adults are 


environment which 


brought 
together in closely knit groups on a con 
tinuing basis, it is desirable that manage 
ment establish occupational health services. 
experience has demonstrated that persons 
left to their own initiative seldom avail them 
selves of health services, even though they 
may be free or prepaid through group plans 
Phe experiences of the union health centers 
and of such plans as H. I. P. of New York 
bear testimony to this fact. 

Properly oriented employee health 
ies assist the employees to make the most 
skills 


through proper selective placement and fol 


effective use of their abilities and 
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low-up health maimtenance. 


Che pre] 


ment examination at the time of hire is 
performed before the emplovee Is assigned 
to a job. The physician can advise manage 
ment and the emplovees of their abilities and 
capacities so that thes can be placed on jobs 


Where they 


can work effectively without 


jeopardizing their own or their fellow 
workers’ health or safety 

Phen, periodic health examinations should 
be arranged for all employees on a volun 
tary basis. Those who are working in a 


hazardous area or with toxic materials, 01 
where their work involves the safety of 
others, such as operation of moving equip 
ment and food handling, should have a com 
pulsory examination at regular intervals. 

It is most desirable for the medical staff 
of the occupational health service to conduct 
these examinations, because they are familar 
best 
interpret their findings in light of each em 


with the work environment and 


can 
plovee’s work situation. As the need arises, 


consultation and 


special services can be 
arranged with the practicing physicians im 
the community. The findings resulting from 
these examinations should be kept in conf 
dence except. where the employee gives 
permission for the information to be dis 
cussed with others when work adjustment 
Is necessary. An exception to this general 


polies would arise should” the employee's 


health status be of such nature that it would, 
in the considered 


physician's judgment, 


seriously jeopardize his own health and 
safety or that of his fellow workers. In 
this instance, the physician should do every 
thing possible to convince the emplovee of 


the logic of divulging the necessary facts 
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to a carefully selected member of manage 
ment who could take the indicated action in 
a sympathetic and understanding manner. 
Should the employee refuse to cooperate, the 
physician is then faced with the decision to 
take action just as he would be required 
to should the employee be suffering from a 
reportable communicable disease. 

The examining physician should discuss 
his findings with each employee and counsel 
him on ways he can preserve or improve his 
health. In some instances, the physician will 
discover diseases or deviations from normal 
that will require referral to the family 
physician or to the appropriate community 
resources for diagnosis and treatment. 

In spite of all attempts to help people 
keep well, there will always be some who will 
become ill or injured. So the medical staft 
should maintain an emergency service to 
which all employees can turn for emergency 
relief and advice on all illnesses and injuries 
that occur or are indentified by the em- 
ployees while on the job. All nonoccupa- 
tional illnesses and injuries should be 
promptly referred to the family physician 
if more than first-aid or emergency care is 
required, 

Through the maintenance of adequate 
records and statistics, the industrial physi- 
cian and nurse are in a position to determine 
whether the program is meeting the needs 
of the employees. They can give positive 
direction for necessary changes and modifi- 
cations. These data also assist the medical 
staff in designing a health education program 
specifically to meet their needs as determined 
by the problems that are causing disabilities. 

Through health counseling health 
education, the physician and nurse in in- 
dustry have the opportunity to make a sig- 
nificant day-to-day contribution to employee 
efficiency. When an employee comes to them 
for advice or guidance because he doesn't 
feel well, or he has a sick wife, or a child 
who is a behavior problem, or he thinks his 
supervisor is riding him, or because he thinks 
his present job is too much for him, both he 
and society in general are realizing some 
of the real benefits from the employee health 
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service. Employees can be saved from be 
coming less than 100¢¢ effective on their 
jobs. In fact, they are often saved from 
eventually becoming absentees or total 
casualties for varying periods of time. Here 
is where the community health and medical 
services can help. By proper referrals the 
physician and nurse in industry can make a 
significant contribution toward conserving 
our manpower and increasing its produc 
tiveness. 

By orienting the occupational health pro 
gram toward the preventive and construc 
tive areas of medical practice, the health 
maintenance services in industry comple 
ment the private practice of medicine and do 
not in any way compete with it. In general, 
When private practitioners are properly 
oriented to the objectives and scope of oc 
cupational medical practice they support and 
cooperate with the programs, Through case 
referrals from the industrial physician they 
see their patients more promptly and at a 
time when their care will be most effective 
When good relationships exist, the industrial 
physician becomes the health counselor of 
the employees and is in an excellent position 
to assist the family physician in following 
up on the continuing health maintenance of 
each worker. 

The health services in industry are readily 
accepted and supported by unions in general 
when they are convinced that the programs 
have been established to assist their mem 
bers in keeping well and on the job and 
that management is not attempting to utilize 
the program as a disciplinary tool. Because 
of the natural history of labor-management 
relations in this country, it is realistic to 
expect that the unions will be suspicious of 
almost anything that management initiates 
until they are sure by demonstration that 
there is no “gimmick” attached to it. The 
medical staff plays a critical roll in establish 
ing this confidence among the employees as 
well as with the union officials. 

Obviously, there will be occasions when 
medical findings will keep a small group of 
employees from job placement in certain 
types of work. In other instances temporary 
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MEDICAL RELATIONS WITH UNION 
or permanent work adjustment will be indi- 
cated. It is appropriate that the union should 
question these decisions, and, when it is not 
with the 
physician's opinion, it should have the right 


completely — satisfied industrial 
to an opinion by a consulting physician who 
is acceptable to both the union and manage 
ment. By arbitration, in this manner, it is 
usually not long before the union establishes 
respect and confidence in the occupational 
health 


sume that the union wishes to have the health 


services. It seems ridiculous to as 
and safety of its membership jeopardized, 
and experience bears evidence of the fal 
laciousness of this concept when the prob 
lems involved are properly understood, 
The role of Government in occupational 
health programs could be well concentrated 


on efforts to develop adequate employee 


health services for its own people. Certain 


branches of governmental services have 


made some progress, but there is certainly 


ahan 


MANAGEMENT, AND GOVERNMENT 


a frontier of challenge lying ahead of them 
Constructive leadership in demonstrating the 
health 
make a significant contribution in favorably 


values of maintenance could well 


influencing our national economy, even 
though it might not be a spectacular evi 
dence of our legislators’ and politicians’ in 
health 


citizens of this country. 


terest. in the and welfare of the 

My remarks have purposely been confined 
to the development of health services in 
industry because | feel that the whole prob 
definitive medical care for 


lem of nonoc 


cupational illness and = injury, through 
insurance programs or prepaid medical care 
plans, is a subject unto itself. There is no 
question but that the medical staffs of oc 
cupational health programs should play an 
active role in medical care planning, and | 
am confident that our discussion period will 
adequately reveal our various concepts and 


opinions in this regard 
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The Diarrhea of Travelers 


I. Incidence in Travelers Returning to the United States from Mexico 


B. H. KEAN, M.D., and SOMERSET WATERS, B.E., New York 


Although most physicians are acquainted 


either through personal experience or by 


hearsay with the bouts of diarrhea which 
afflict travelers abroad, little precise infor- 
mation on the subject is available. The cause 
of the diarrhea of travelers is not known, 
nor can it be stated whether one disease or 
several are responsible for the symptoms. 
I’stimates as to its incidence severity 
vary as much as do the picturesque names 
which have been applied to it in different 
countries. 

This paper reports epidemiologic data ob 
tained from air travelers returning from 
Mexico. Investigations dealing with etiology 
and prophylaxis are in progress and will 
be reported separately. Mexico was chosen 
as the site of these studies because the num- 
ber of United States citizens visiting that 
country is large, because the incidence of 
diarrhea among travelers there was thought 
to be high, and because good laboratory 
facilities were available in Mexico City. It 
is our impression that the diarrhea of 
tourists to Mexico is similar to that reported 
from other parts of the world, but until the 
cause or causes of the syndrome are known, 
no definite statement to that effect is justi- 
tied. 
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Method 


At Los Angeles International Airport betweer 
July 4 and Aug. 3, 1265 United States 
residents arriving by air from Mexico were ques 


addition, 210° tourists 


inclusive, 


tioned. In returning from 


Hawaii were also interviewed. All U.S. residents 
flight 


customs shed by one of us 


on each were met in small groups in_ the 


(S.W.) or by 


experienced interviewers. While the travelers were 


two 
waiting to have their baggage cleared, they were 
asked to fill in a questionnaire, Sufficient time was 
available to answer the questions unhurriedly, The 
interviewers circulated amongst the travelers, ex 


plaining the nature of the study, checking the 


manner in which the forms were filled out, and 


assuring that all forms were collected 


Results 

The following represents a summary ©! 
the collected data : 

1. Of those who spent seven days or 
more in Mexico, 326, or 33¢¢, reported that 
they had one or more attacks of diarrhea, 
whereas 678, or 67¢, did not mention diar 
rhea.* 

2. An approximately equal number of 
(30° ) had 


with women (34° ). 


men diarrhea compared 
Fifty per cent of the 
travelers were male and fifty per cent were 
female. (New York Port Authority statis 
tics indicate that of U.S. 
49 


citizens Who visit 


Latin America are male and 51% 
female. ) 

3. Of 334 tourists who reported diarrhea, 
211, or 63, became ill during the first week 
in Mexico; 106, or 326¢, within the second 
week; 14, or 40¢, during the third or fourth 
week, and 3, or 10, after five weeks. The 
median length of the trip for the total of 


1265 tourists was 11 days. 


Twenty-nine 


* Since not all respondents answered all questions 
the totals of each question vary at a level slightly 
below the over-all total of 1265 
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Incidence of 


Diarrhea According to Aq 


Contracted 


Age Group Respondents — Diarrhea Per Cent 
24 and under 171 74 44 
25 to 40 320 14 ah 
41 to 55 330 VA 
and over 1438 Is 


* Since not all respondents answered all questions tt 
of each question vary 
of 1265 


w totals 
ita level slightly below the over-all total 


per cent spent one week or less in Mexico: 
forty per cent eight days to two weeks, and 
thirty-one per cent more than two weeks. 

4. The incidence of diarrhea was highest 
in those under 24 and de- 
creased progressively in the older age groups 
iTable). 


5. One hundred ninety-four, or 58, 


vears of age 


reported one attack of diarrhea: seventy- 


seven, or 23, had two attacks, and sixty: 


seven, or 196, had three or more attacks. 
tlt is possible that some of the respondents 
considered each watery bowel movement as 
an attack.) 

6. Of 326 travelers who had diarrhea, 
re reported that the attack lasted 


107, or 326¢, two to three days: 


193, or 57 
one day; 
25, or 7, four to five days, and 12, or 4°, 
SIX days or 13%. 


were “completely confined” to the hotel or 


more. Forty-three, or 


other living quarters by the attack: one 
hundred twenty three, or 37%. Were “some 
what confined,” and one hundred sixty- 


seven, or 


attack. 


were “not confined” by the 


7. Of 326 who were ill with diarrhea, 65, 


or 20%. 71°. 


called a physi 


took no treatment; 250, or 
“took medicine’; 17, or 5, 


cian, and 12, or 40, tried other means of 
cure. 

8. Forty per cent of all the tourists re 
ported that they had taken some medication 
to “prevent” diarrhea, although some in this 
group probably took drugs after the onset 
of illness. 

9, Of the 1265 tourists, 405 had made 
previous trips to Mexico. Of these 89, or 
22¢¢, reported having had diarrhea on one 
or more of the previous trips. Of those who 
visited times or 


Mexico frequently (six 


more) and stayed seven days or longer on 


Kean—Waters 


this trip, only 13.5 had diarrhea compared 
with the over-all incidence of 33. 


10. Of 


? 


the 1265 tourists, 83, or 
reported an 


illness other than diarrhea 


“stomach upsets” (some with vomiting and 
nausea possibly related to the diarrhea of 
22; “colds” 17; “influenza” (1 
“Asiatic” ) 9; headaches 4; “food poisoning” 
3; bronchitis (1 with “tlu’’) 3; 


travelers ) 


asthma ( with 
cold) 3; sleepiness and tiredness 3; air sick 


ness 2: altitude sickness 2; sinus infection 
2; ear infection 1; skin infection 1; high 
blood pressure I: low blood pressure i: 


“vellow jaundice” 1; “bilious” 1; 


reaction 1; “bad nerves” 1. 


penicillin 


Il. Only 7.6 of the visitors to Hawaii 
who spent seven days or longer there re 
ported diarrhea. 


Comment and Conclusions 


The sample is not extensive, nor was the 
technique of obtaining the data free of im 
perfections: the information 
acquired provides the basis of some limited 
conclusions. 


nevertheless 


Diarrhea is the major medical problem of 
visitors to the 


tourists who acquire this syndrome is great 
Whether 


lower in 


Mexico, and number of 


enough to warrant concern. the 
different 


seasons will be reported when other studies 


incidence is higher or 


have been completed. It should be empha 
sized that these data were derived exclusively 
from air travelers. [If automobile and bus 
travelers had been titerviewed the incidence 
of diarrhea would probably have been con 
siderably higher, because such travelers tend 


to visit less 


sanitated areas and are more 
exposed io food and water which may be 
contaminated. 

The age distribution of diarrhea is of con 


siderable interest. It is possible that) im 
munologic factors may be responsible for 
the greater susceptibility of the younger age 
groups, although the tendency of these 
travelers to greater activity and indiserimi 
nate eating may be the major factor. The 


older persons usually live in better hotels 
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and eat more conservatively. Data on. chil- 
dren should be obtained. 

The disability produced by diarrhea was 
not overwhelming, but 50% of those ill were 
confined to quarters, almost one-half (43% ) 
were ill more than one day, and two-thirds 
(71%) took “a medicine.” The time of 
onset of diarrhea—63% in the first week 
and 90% within the first 10 days—sug- 
gested that the cause was either bacteriologic 
or “toxic” rather than parasitic. Amebiasis 
and other parasitic diseases tend to have a 
longer incubation period than do the bac 
teriologic causes of diarrhea. 
that travel, 
change in daily routine, or variation in cli 


Theories the excitement of 


mate are responsible for the diarrhea of 
tourists are contraindicated by the low inci 
dence of Visitors to 


diarrhea among 


Hawaii. In previous studies amongst healthy 


U.S. college students visiting Europe, the 
incidence of diarrhea was twice as high in 
those visiting the Mediterranean countries 
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as compared with those visiting England and 
Scandinavian countries. 

The popularity of: self-medication for the 
prevention and treatment of diarrhea is indi- 
cated by the fact that 40% of all the tourists 
to Mexico took some drug (only 17 people 
saw a physician in Mexico). If this figure 
were applied to the 600,000 U. S. citizens 
entering Mexico this vear, it would indicate 
that 200,000 tourists took medication. If, 
as We believe, the incidence of diarrhea and 
self-medication is higher among automobile 
travelers, then this figure is probably con 
servative. Since this study did not dis 
tinguish adequately between those who took 
drugs prophylactically and those who took 
medication after they became ill, and since 
a separate study on the efheacy of certain 
drugs on the prophylaxis of diarrhea is now 
under way, this aspect of the program will 
be considered in some detail in a separate 
report. 
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WILLIAM J. HONAN, New York 


lifty years ago, the health of employees 
was considered to be pretty much their own 
affair. An employer might be sympathetic 
toward sick employees, send them home 
when ill, and perhaps pay their salary for 
a period of time if they needed the money. 
However, he looked upon these benefits as 
gifts, as they were. He felt but little re 
sponsibility for a worker's health except to 
provide a reasonably healthy work environ 
ment. Our organization realized early that 
an employee must be kept phy sically fit to 
continue to work. 

The need for a comprehensive medical 
program rapidly became apparent. One of 
the chief reasons for adopting such a co 
operative health plan was the inability of 
the average worker to provide funds for 
adequate medical care. We found that 
workers were prone to neglect their health. 
They did not consult the doctor until serious 
ness occurred. The need for such a 
medical service being acknowledged, how- 
could it be financed? Should management 
pay the entire expense? Should it, on the 
other hand, simply act as an organizing 
agency for collecting dues through which 
the employees provided funds to maintain 
sickness protection? The final decision was 
to adopt a well organized and maintained 
health plan through management and em 
ployee cooperation. 

As | indicated, the worker has a dollar 
and-cents problem, and that problem is so 
important that I believe no health program 
can be complete or can serve its functions 
satisfactorily, or can be completely beneficial 
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A Cooperative Prepaid Health Plan in Industry 


both from a management and a labor view 


point, which does not take into considera 


tion and does not make provision for the 
payment of adequate sick benefit pay to 
provide for the financial needs of the family 
of a wage earner who is sick or incapaci 
tated. I don't care if the employee is getting 
comprehensive prepaid medical and hospital 
services worth S1000 a day—if that em 
ployee has to worry about home finances, or 
if he is disturbed about whether his family 
has enough to eat, or where the rent money 


will come from, his mental state will be such 


that the medical care given him, no matter’ 


how adequate it may seem to be, will have no 
real impetus and will not be worth the full 
cost of its administration because his treat 
ment and convalescence cannot be complete 
and healing. 

One of the items of expense in family 
maintenance that cannot always be provided 
for and adequately budgeted is illness. No 
man knows when or to what extent he will 
be stricken, and, if he is, how long his illness 
will last, and how much his doctor's bills 
or hospital expenses will amount to. If the 
il person is the head of the family and he 
does not work for an organization in which 
a medical program or a sick benefit plan is 
in force, then he is faced with the double 
problem of the loss of Wages and the cost 
of treatment and perhaps hospitalization 
Can it be doubted that when he is finally 
able to return to his job, his efficiency will 
have been impaired by the worries he'll 
have about how and when he can meet his 
bills: How much better it would have been 
for everyone concerned—the worker, his 
family, and his employer—if a medical pro 
gram had been in effect in his organization 
which would have lessened the burden, even 
anticipated it. There just isn’t, there just 
can't be, any argument against industrial 
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health programs, even if they are initiated 
in their most elementary forms. 

Please don’t misunderstand me—TI don't 
mean industry has to foot the bill by itself: 
| do mean it should cheerfully participate 
in such programs financially and coopera 
tively, so that a sick or incapacitated em- 
ployee may convalesce with an easy mind, 
secure in the knowledge that his family 
will not suffer unduly by his illness or in 
capacitation, 

Any industrial health program, to be ef- 
fective, must be the progeny of management 
and labor jointly, and in order that they may 
be conscious of mutual responsibility, it is 
incumbent upon both of them to contribute 
to the cost of such a program on a basis or 
ratio to be agreed upon between them. 1] 
am sure labor does not want a medical 
program as a gift. More and more, as 
industrial progression has taken place, 
workers have matured into people of re 
sponsibility, welcoming and anxious to ac 
cept responsibility and desirous of carrying 
their fair share of the load. In matters of 
health, they know that what is good for 
them is good for the Company, and the 
Company will be the gainer because of their 
employees’ enjoyment of good health and 
freedom from worry over the financial con 
sequences of illness or incapacitation, They 
do not want to feel that their health is their 
concern only. As someone has said, “No 
man is an island,” and no man, no employee, 
should be left alone in illness, social 
isolation. His health should also be his 


Company's concern. 


How Our Program Started 


In the year 1891, approximately 200 em 
ployees of the old Consolidated Gas Com- 
pany formed one of the pioneer employee 
mutual aid societies in the United States. 
The object of the newly formed Society was 
to establish a burial fund. The death benefit 
was $300, and the dues were 50 cents a 
month. A certificate of incorporation was 
granted in 1893. 

As the years progressed, many associated 
companies in New York City formed similar 
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organizations with varying degrees of bene 
fits. Some were purely social clubs and 
others furnished medical care to a minor 
degree. Corporate Inergers took place; the 
social clubs and the mutual aid societies fol 
lowed suit, and finally, in 1935, the Con 
solidated Edison) Employees’ Mutual Aid 
Society, Inc., was born. It is the medical 
program of that organization that | will now 
outline brietly. 

Our Medical Plan is jomtly sponsored by 
Consolidated Edison Company of New 
York, Inc., and the E:mployees’ Mutual Aid 
Society, and it is the product of the consis 
tent striving over the years for improvement 
and the practical application of new ideas 
and theories. Most important of all, it ts 
the product, social and financial, of a com 
bined effort by management, employees, and 
the union, to help maintain a healthy work 
ing force. That is the basic function and 
requirement of any industrial health pro 
gram because all concerned are aware that 
good health pays large dividends in cash 
and human happiness. When a company 
and its employees first agree to jointly 
institute, maintain, and administer a health 
program, they have taken stride the 
initial hurdle, and from then on it becomes 
a question of adjustments and improve 


ments. 
Our Program 


There are three medical bureaus located 
principal Company properties in) New 
York City. At these medical bureaus, which 
are operated by the Society's Medical De 
partment, it is possible for our members to 
obtain any of the following services : 

1. Clinical Care which is provided by a 
staff of physicians and nurses. Here it ts 
possible for an employee who requires 
medical advice or treatment to make an ap 
pointment to see the doctor of his choice. 
Preventive medicine in the nature of cold 
vaccine, influenza and hay fever injections, 
ete., are administered when required. 

2. Laboratory Tests such as fluoroscopic 


examinations, cardiograms, and metabolism 
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tests are provided on the premises when 
prescribed by the examining physician. 

3. Pharmaceutical Service is available in 
tive pharmacies, where registered pharma 
cists compound medicines which have been 
prescribed for employees by Society or 
private physicians. 

Specialists in the fields) of 


medicine, eve, 


internal 
and skin 


are available for consultation and treatment 


ear, nose, throat, 


whenever such service is required. 


5. And last but not least--a periodic 
health survey. 
In addition to these extensive “on the 


premises” SETVICES, X-Tayvs and other labora 
tory tests are provided when preseribed by 
a Society or private physician, through ar 
The 


services of specialists in the varied fields of 


rangement with outside laboratories. 
medicine are also available for consultations 
and treatment in their private offices. 
Unlimited hospital semiprivate room care 
is available in any one of 36 University and 
Community hospitals in’ the boroughs of 
Manhattan, Bronx, Brooklyn, and Queens, 
to which the employee may elect to go. 
Arrangements for admission may be made 


by either the 


employee's private physician 
or the physician on the Society's staff. Com 
plete medical and surgical coverage Is pro 
vided. 


excluded from our plan are cases 


which involve treatment of tuberculosis. 
mental conditions, pregnancy, operations for 
cosmetic reasons, or drug addiction. If a 
member selects private-room care instead 
of the semiprivate service which we provide, 
he may be reimbursed at a stipulated amount 
per day for the duration of his hospital stay. 

In the case of tuberculosis, a chest clinic 
principal Medical 
Bureau, and in addition the services of out 
Should hos 


pitalization be required, we refer such cases 


is) maintained at our 


side consultants are available. 


to the proper city and state hospitals. 

I-ree ambulance service is also available, 
as well as an unlimited supply of blood, 
blood plasma, and its derivatives. 

Employees who are recuperating from an 
illness or operation may, with the approval 


Honan 


of a Society physician, obtain convalescent 
care at private convalescent homes in the 
area, 

When an employee requires the attention 
of a physician at his home, he may request 
the services of any one of 50 local docotors 
by simply his 


calling the 


Society office. Once the first contact 1s made, 


sor. or 


the doctor's relationship with him is the same 
as exists between any doctor and his private 
patient He lay ask that the employee re 
port progress or visit him at his office, and, 
conversely, the employee may feel free te 
call him for advice when necessary. 

The tinal item.in this comprehensive pro 
gram is dental service, which includes pro 
phylactic treatment, hlling of teeth with 
silver, porcelain, cement, alloy or amalgam 
extraction of teeth, The em 


plovee may select any one of 73 dentists who 


and X-rays. 
are available in their private offices, and ay? 
porntments, usually after working hours, are 
Full 
Partial 
dentures are furnished when four or more 


made through our administrative office. 


or partial dentures are provided 


molars (excluding wisdom teeth) are miss 
ing or an unbalanced bite exists. 

ur members are free to select any doctor 
dentist, or hospital from among those on our 
lists. We feel that such free choice is their 
right and privilege, and reacts to the mutual 
advantage of all concerned. 

Some people have objected to our systen 
of “free choice” and advocates a complete 
unrestricted choice of both doctor and hos 
pital. In a comprehensive prepaid plan such 
as ours, this would be impracticable from an 
administrative point of view. Keeping ac 
curate medical and hospital records would 
be seriously jeopardized; accounting controls 
would be seriously if not tctally impaired; 
ultimate cost to the employee would be 
greatly increased, and he still would net-be 
receiving any better medical care. Instead 
of receiving comprehensive medical care, he 
would be a participant in an indemnity pro 
gram and most times would be thrown to his 
own resources with no responsible agency 


available to which he could come for advice 
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and guidance. Ultimately, we would be 
back where we started. 


The 


Society as laymen and the doctors on our 


One point I want to make clear. 


staff do not attempt to pass on the qualifica- 
tions of the doctors in the community. Our 
extensive use of the topnotch hospitals in 
this area solves the question of the determi 
nation of professional qualifications. What's 
good enough for them is good enough for 
us, 

Throughout my talk, | have stressed “in 
dustrial health”; by that | mean the “total 
health” of the employee both on and off 
the job. This may lead you to believe “oc- 
cupational medicine” in our Company comes 
a poor second. I can assure you such ts 
not the case. Both programs are very closely 
allied, and it is my contention that they are 
so closely allied that one cannot function 
satisfactorily without the other. 

| spoke initially of sick benefit pay as 
“must” in health 


gram. The Company pays the sick or in- 


an absolute any pro- 
capacitated employee full salary during his 
absence from the job on the basis of one 
week's pay for each year of service, be it 
1 year or 40 years. Upon cessation of the 
Company's payments, the 
Mutual Aid Society sends to the employee 
each week thereafter, 80% of his weekly 
salary up to a maximum of 26 weeks. If 


Employees’ 


the employee is unable to return to his job 
at the end of that time, his case is reviewed 
for disposition by a special management 
panel. 


Medical Records 


As I stated previously, our members’ re 
lationship with our Medical Department, 
whether it be in the private office of the 
physician or in an on-premise Medical 
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Bureau is of a strictly confidential nature, 
and his medical will not be fur 


nished to any person in or outside the Com 


recor? | 


pany without the patient’s written authority. 
This procedure has been responsible for 
which exists 
between our 23,000 members and our Med 


establishing the confidence 


ical Department. 


Summation 


| have not attempted to furnish you with 
the large amount of data involved in’ the 
operations of such a comprehensive program 
as | have outlined. I will, however, say that 
you will appreciate the figures are large 
and the cost extensive. However, in the final 


analysis, We feel it is money well spent 


Conclusion 


In all-inclusive program such as ours, 
competent medical care is brought within 
the means of those who possibly could not 
otherwise afford it; thereby negating the 
clamors of the exponents of socialized 
medicine, 

Preventive and curative programs will 
result in healthier employees, and that must 
mean more efficient and productive work 
ers. 

If it is accepted that good health, mental 
and physical, is the right of all individuals, 
then collateral with such right is the re 
sponsibility of industry and labor to institute 
and maintain health programs to ensure that 
right. Towards that end we must direct our 
thoughts and our energies to the mutual 
benefit of industry and labor so our interests 
may become more closely bound together in 


the fulfillment of a better life for all. 


$ Irving Place (3) 
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Dermatitis 


ARTHUR L. KNIGHT, M.D., Rochester, N. Y. 


This is a report on the dermatitis experi 
ence of Ravenna Arsenal, Ohio, over a five 
and-one-half-year period, from April, 1951, 
to October, 1957. This plant was taken 
over in April, 1951, from the Government 
to be a subsidiary of the Firestone Tire and 
Rubber Company. The operation was con 
cerned with the various aspects of ammuni 
tion loading, repairing, and storing. It 
consisted principally of the melting and 
pouring of TNT into shells. 


In June, 1957, a representative of the 
Association of American Soap and Glycer 


ine Producers Incorporated visited the 


plant and surveyed the dermatitis control 
program. He was favorably impressed and 
thought it was a story worth telling. | 
looked into the dermatitis record and was, 
frankly, quite surprised that it looked as 
good as it did. As a result, it was decided 
to report our dematitis experience. 


Part I—The Results 


During this five-and-one-half-year pe 
riod, there were concentrated programs 
specifically to reduce noise, prevent eye in 
jury, promote early cancer detection, ‘pre 
vent mental illness, conserve hearing, 
produce better drivers, etc. There had not 
been any concentrated dermatitis prevention 
program, Up to 1951, while under Govern 
ment operation, the plant had been operat 
ing with the usual dermatitis control 
features in effect. Firestone had continued 
these features. They included such things 
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Fig. 1—Dermatitis rates 1951 to 1957 


as compulsory showermg in toxic areas, 
shower-room — foot baths, company-fur 
mished clothing to all toxically exposed 
workers, respirators in toxic dust areas, 
protective creams and omtments, TNT in 
dicator soap for all toxic area employees, 
ete. From time to time, minor adjustments 
were made in those and other procedures 
that may have had some bearing on_ the 
etiological agents of dermatitis. 

Figure 1 shows the yearly dermatitis rate 
expressed in cases per 1,000,000 man 


cases 


HOURS 


20 
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Fig. 2—Occupational dermatitis rates 1951. t 
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CASES 

PER 
Fig. 3.—Over-: MILLION 
Fig. 3.—Over ll occu 30 + 

pational sickness ac- 

600 + 

cident rate compared with 

the occupational derma 

titis rate for 1951 and 

1957 | | | 


| 8 
143 | 16% 
14 | 
| | | 
195! 1957 195) 1957 
OCCUPATIONAL SICKNESS OCCUPATIONAL DERMATITIS 
AND ACCIDENT RATES RATE 


hours. There was a steady decline from 75 Table 1 shows the number of employees 


cases per 1,000,000 man-hours in 1951 to | who worked at the plant during the survey 
17 cases per 1,000,000 man-hours in 1957. period, and compares them with the der 


Figure 2 shows the vearly occupational miatitis experience. The 9590 emplovees 


dermatitis rate dropped during this same developed 1566 cases of dermatitis. There 
period from 49 cases per 1,000,000 man- was one case of dermatitis for every six 
hours in 1951 to 8 cases per 1,000,000 man- employees. The 1566 cases involved 1125 


hours in 1957. employees. One employee out of every 
igure 3 shows the over-all occupational eight and one-half employees had a der 
sickness and accident rate reduction during — matitis develop during the survey period. 


this survey period and compares it with From the 1125 employees who developed a 
the occupational dermatitis rate reduction. dermatitis, 275 (25%), or one in every 
The occupational sickness and accident rate four, became a repeater. These 275 em 
dropped from 1040 cases per 1,000,000 ployees were only 2.80 of the employment 
man-hours in 1951 to 143 cases per 1,000, 


000 man-hours in 1957, which is 14¢¢ of Taste 2—Distribution of Dermatitis Cases 


the 1951 rate. The occupational dermatitis 
>mplovees uses 
rate compared by dropping to 16 of the 


1 
1951 rate. 2 175 350 
3 63 189 

In 1953 a contact dermatitis case devel ‘ 7 68 
oped a generalized exfoliative dermatitis 30 
which resulted in 80 days’ time lost. No Total 1125 1566 


other cases involved lost time or disability. ae ; 
at the plant, but they constituted 45.7 of 


dermatitis cases. This is further an; 
Paste 1.—Prevalence of Dermatitis the let nas is 
lyzed in Table 2. 


Ratio to 


: Table 2 shows the number of cases of 
Employment 


‘Total employment 9590 dermatitis experienced by an employee: 850 
otaie yyme 959 
tee atiti employees had dermatitis but once; 175 em 

Employees with dermatitis only once a0 1:11 ployees had > cases each for a total of 350) 
Employees with dermatitis more than once. _ 275 1:34 


es cases ; 63 employees had 3 cases each for a 
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Fig. 4—The monthly dermatitis rates per 1,000,000 man-hours trom 1952 to 1956 inclusive 


The highest incidence ts noted in the summer 


The solid line represents the total dermatitis 


cases and the broken line the occupational cases 


total of 189 cases; 17 employees had 4 
cases each for a total of 68 cases; 13 em 
ployees had 5 Cases each: 5 had 6 Cases 
each, and 2 had 7 cases each. 

Figure 4 shows the monthly rate of der 
matitis cases for each full year in the sur 
vey period, It is clearly seen that both the 
total rate (solid line) and the occupational 
rate (broken line), increased in the sum 
mer. 

Table 3 shows the diagnostic summary 
of the 1566 cases: Contact dermatitis 1s 


TABLE 3.—Dermatitis 


Diagnosis No 

1. Contact dermatitis, erythema 25 39.4 
2. Contact dermatitis, vesicle 168 10.7 
3. Contact dermatitis, pustule 113 «2 
4. Contact dermatitis, dry 43 2.7 
5. Poison ivy dermatitis 136 8.7 
i. Seborrheid 2 OS 
7. Pyoderma, simple 10 0.6 
8. Pyoderma, boils 1 0.1 
9. Pyoderma, folliculitis 26 1.7 
10. Intertigo 3.5 
Knight 


divided into four groups based on the type 
of lesion, namely, (1) erythema, (2) 
vesicle, (3) pustule, (4) dry. Contact Der 
matitis was the largest group of cases, con 
stituting 949, or 606¢, of the dermatitis 
cases. Poison ivy dermatitis, although a 
contact dermatitis, is listed separately. It 
was felt that, owing to our unusual location 
and spread of operation over many square 
miles, it was a unique problem and would 


be better considered as a special entity, 


in 1506 Cases 


Diagnosis No 
11. Pityriasis rosea O4 
12. Herpes simplex 2 1.3 
13. Herpes zoster 4 0.3 
14. Dermatophytosis, feet 209 13.4 
15, Dermatophytosis, feet and hands 7 04 
16. Heat rash 21 1.3 
17. Urticaria, allergic 62 4.0 
18. Psoriasis 2 01 
19. Miscellaneous 46 2.9 
1566 
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ERYTHEMA VESICLE PUSTULE 


CASES 


ALL 
DERMATITIS 
CASES CONTACT DERMATITIS 


Fig. 5.—Comparison of the occupational per- 
centage in dermatitis, contact dermatitis, and the 
various categories of contact dermatitis. 


Figure 5 shows the occupational percent- 
age in black in the dermatitis cases. Of all 
dermatitis cases, 58% were of occupational 
origin, Of the cases, 
84% were of occupational origin. This 
figure held fairly constant for all the types 
of contact dermatitis. Erythema type cases 


contact dermatitis 


were 85% occupational; vesicle type cases 
were 84% occupational, and pustular type 
cases were 76% occupational. 

Table 4 
garded as 


shows certain conditions we re- 
Such 


conditions as psoriasis, scabies, heat rash, 


always nonoccupational. 


dermatophytosis, herpes zoster, herpes sim- 
plex, pityriasis rosea, intertrigo, seborrheid, 
and pyoderma were automatically classed as 
nonoccupational. These constituted 22% of 
the total dermatitis cases seen. 

We found no type of case more difficult 
to classify into its proper occupational cate- 
gory the 
diagnosis, the question of occupational con- 


dermatitis case. In the 
nection is important. The employee should 
be protected by compensation when the der- 
matitis is caused by his occupation, In 
many states, even when the dermatitis is 
only aggravated or his work is only one of 
the factors in the dermatitis, it must be 
considered occupational. 

We found, from experience, that when 
an employee with a rash was treated by 
his own physician, he was usually told that 


it was occupational. Even on consultation 
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with dermatologists, no effort was made to 
incriminate any substance as part of the 
etiological factor, except those items found 
in the working environment or used by the 
employee in his occupation. The 
tant’s skin employee with 
dermatitis were confined to TNT. On em 
plovees treated at the Plant Medical De 
partment, skin 
these reasons, we preferred to treat most 


consul 
tests on an 


tests were not done. For 


dermatitis cases at the Plant. We referred 
117, or 7%, of the dermatitis cases to local 
physicians. A form letter was sent to the 
physician, advising him that it was con 
sidered nonoccupational, and because it was 
nonoccupational it was referred to him. 
The results of the dermatitis survey lead 
us to suggest more investigation of the 
etiology of nonoccupational conditions may 


be indicated. Dermatophytosis of the feet 


is a case in point. In contrasting two 
groups of employees, each of which consti 
tute approximately 25% of our work force, 
we see the dermatophytosis record is not 
that which we would expect. One group 
has to do with the storage and transport of 
ammunition, and also the care and mainte 
nance of roads and grounds. This group 
works mainly outdoors in all types of 
weather; they supply their own clothing; 
they have no facilities for compulsory 
showering or cleansing. This group had 13 
cases of dermatophytosis of the feet during 
The 


composed of production workers who were 


the survey period. second group is 


exposed to toxic materials. They are more 


carefully selected preemployment re 


skin 


garding physical fitness and lack of 


TABLE 4.—Skin Diseases Considered 


Nonoccupational 


Seborrheid 
Pyoderma 
Intertigo 
Pityriasis rosea 
Herpes simplex 
Herpes zoster 
Dermatophytosis, feet 
Heat rash- 
Psoriasis 

. Seabies 


Total. 


22% of total dermatitis cases. 


so + 
85 
80 + 76 
70 + 
60 + 
; 
42 
40 + 
30 
24 
16 6 
| 
: 
— 
12 
10 : 
- 55 
6 
20 
209 
: 2 
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Dermatitus Coses 


Fig. 6.—Percentage of dermatitis cases pro 
duction employees, who constitute 26.7% of total 
employment. 


rashes, They worked indoors. They had a 
compulsory showering procedure. They 
were furnished complete company clothing, 
including shoes and socks. This group had 
121 cases of dermatophytosis of the feet 
his is nearly 10 times the incidence found 
It is felt that the pre 
cipitating cause of the dermatophytosis in 
this group could not be fully explained by 
factors outside the working environment of 
The 


influenced the 


in the first: group. 


the worker. following factors may 


have incidence of the der 
matophytosis: 
1. The shoes required for working in ex 


plosives are rubber-soled conductive safety 


shoes. The socks furnished are a thin white 


cotton. Here we have a combination that 
would lead to considerable sweating, with 
poor absorption of the moisture from the 


feet 

2. At work, these employees are stand 
ing and walking entirely indoors on con 
crete floors, many of which are warmed by 
the passage of steam 


pipes beneath the 


Hoor 


3. At the end of each work day, they 


take showers in groups in the common 


shower room. In 1953 medicated foot baths 
were discontinued, and no change was noted 
in the gradually decreasing rate of der 
matophytosis. 


Dermatophytosis was the largest’ group 


of nonoccupational skin conditions. It ap 
parently, however, had some occupational 
connection. The occupation was at least one 
of the factors in its etiology. We could 
likely state with relative certainty that most 
of the dermatophytosis cases we saw would 
not have occurred if the emplovees had 
been engaged in different work. However. 
in the statistics of this survey, the derma 
tophytosis Is considered nonoccupational 


Figure 6 shows the employees in’ the 


TENT production departments, who repre 


sented only 26.7 of the total employment. 


Fig. 7.—Number and 
percentage of various 
dermatitis diseases found 
in production employees, 
who constituted 26.7% of 
the total plant employ- 
ment. 


Erythema Vesicle Pustule Ory Total 
CONTACT DERMATITIS 


CASES 500 130 79 36 745 


Knight 


Sebor- intertigo Feet 


DERMATOPHYTOSIS 
42 141 33 
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They had 72¢ of all the occupational der- 
matitis cases, 64% of the nonoccupational 
cases, and 68 of the total dermatitis cases 
at the plant. A further analysis of this ts 
seen in Figure 7. 

Figure 7 shows the number and percent- 
age of the various dermatitis diseases found 
in this same group. They are the produc- 
tion department working in 
TNT. They constitute 26.7% of the total 
employment. It 


employees 


would be expected that 
they would have the major part of the con- 
tact dermatitis cases. The high percentage 
of the plant's nonoccupational cases is not 
as easily understood, 

The heat rash probably can be explained 
by the fact that each day all of the equip- 
ment was steam cleaned, and each week the 
whole building, including the walls, was 
The fact that 25% of the 
plant's employees worked most of the time 


steam cleaned. 


in nonheated areas would tend to make this 
figure higher in the production group, who 
worked in the heated buildings. 


Taste 5.—Part of Body Primarily Involved 
Contact Dermatitis 
All 
Derma- All Ery- Vesi- Pus- 
titis Cases thema = cle tule Dry 
1. Scalp ly 0 0 
2. Face 12 15 30 24 
3. Neck 5 i 5 7 ll : 
4. Body 13 11 13 7 7 4 
5. Arms 16 16 Is 13 12 14 
6. Hands 
wrists $4 37 2s 22 $3 
7. Fingers 4 424 4 
8. Legs 10 7 7 
9. Feet l4'y 2 2 2 3 ri 
All values shown above are percentages 
The herpes indicated on this chart is 


herpes simplex. The herpes zoster rate in 
these employees was 25% of the total plant 
experience. The herpes simplex may have 
been partly due to TNT irritation in the 
corners of the mouth, wiping the face with 
a dirty glove, incomplete washing, and mis- 
taken diagnosis. 

The high incidence of seborrheid can be 
partially explained by the fact that TNT 
Minute quantities of 
dust penetrating the clothes of an employee 


will dissolve oil. 


with a seborrheic type of skin may be dis- 
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solved and penetrate to such a degree that 
it is not readily removed by rapid shower 
ing, 

The 76 of the plant's intertrigo cases in 
this group containing only 26.7¢¢ of the 
plant’s employment can partially be ex 
plained by such factors as increased skin 
irritation in the form of TNT dust, exces 
sive heat in summer from the production 
process, unusual heat and humidity due to 
steam cleaning of equipment and buildings, 
and incomplete showering techniques. 

The dermatophytosis has been discussed. 

Table 5 shows the part of the body pri 
marily involved in the dermatitis cases, The 
first column shows the percentages when all 
dermatitis cases are considered. The see 
ond column considers only the contact der 
matitis cases. The next four columns show 
the breakdown by type of dermatitis. 

The only significant difference between 
all the dermatitis cases and all the contact 
dermatitis cases stands with the feet: 
14420 of all 


the feet and only 2 of the contact derma 


dermatitis cases concerned 


titis cases involved the feet. This is due 
to the fact that dermatophytosis of the feet, 
of which there were 203) cases, were all 


considered nonoccupational, 

Some parts of the body were more af- 
fected by one type of contact dermatitis 
than others. The pustular type of derma 
titis was commoner in the scalp region. 
The workers exposed to toxic dusts were 
and to 
shower. However, our preventive program 


required to wear caps at work 
broke down because of a switching of caps. 
The wearing of caps at work in toxic dust 
areas was not enforced, and the wearing of 
shower caps was not eliminated, 


6.—T ype of Treatment 
Contact Dermatitis 
All 

Derma- All Ery- Vesi Pus 
titis Cases thema cle tule Dry 
None 4 4 4 2 4 2 
Bland 34 43 17 3s 24 52 
Antihistamine 40 5 17 31 30 
Antibiotic 4 3 0 2 23 0 
Fungicide 18 Hf 2 7 18 16 


All values shown above are percentages. 
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The head and neck accounted for 44 
of the pustular contact dermatitis cases, 
whereas it had only 15¢¢ of the erythema 


CASCS, 


This could be due to greater sensi 
tivity of this area than the hands, less fre 


quent washing, less complete or 


thorough washing in the shower. 


The dry type of lesion was primarily 


from. areas and cutting 


agents were used. Those parts of the body 


where acetone 


which are exposed were involved. lace, 


arms, hands, and fingers constituted 80 
of this type of contact dermatitis. 
Table 6 


given. It ts 


shows the type of treatment 


divided into five groups. A 


small percentage of employees in each der 
matitis group were given treatment. 
This oecurred usually because the emplovee 
consulted 


an outside physician for treat 


ment. Bland treatment refers to such things 


as calamine lotion, petrolatum, wool fat 


(lanolin), boric acid soaks, and aluminum 
hydroxide soaks. The soaks were rarely 
used because of the economic time-consum 
ing factor. Antihistamine therapy involved 
topical use of tripelennamine ( Pyribenza 
cream sometimes 


The bland 
constituted 


mine) omtment or 


oral tripelennamine. and anti 
806 of 


the treatments given. It reflects our attempt 


histamine treatments 


not to overtreat the rash. 

Antibiotic treatment refers to polymyxin 
B-bacitracin and 
No svs 


The antibiotic 


(Polysporin) —oimtment 
bacitracin ointment used topically. 
temic antibiotics were used. 
with 


almost all concerned 


the pustular type of lesion. 


treatment) Was 

Fungicidal treatment was used mostly for 
the dermatophytosis cases, in the form of 
an undecylenic acid preparation, a propri- 
onate-caprylate mixture (Sopronol), or 
Whitfield’s ointment (benzoic salicylic 
acid ointment)... Whitfield’s ointment, how- 
ever, Was used in a few cases of nearly 
every type of contact dermatitis. 

Table 7 shows the number of treatments 
70% 


only given one treatment; less than 1% 


rendered each dermatitis case: were 


required more than seven treatments. 


Knight 


Taste 7.—Number Treatments Required 
Treatments Cases 
0 31 
1104 
2 215 
34 
13 
fi 7 
2 
la than | 
13 
> 
17 1 
Part II—The Reduction 
Preemployment Examination Phe 


standards of the preemployment examina 
tion were gradually raised during the entire 
sIX-Vear period. The preemployment 
amination had consisted of a meager history 
and a very superficial physical examination 
Phe history was gradually increased in its 
and in 200 


scope 1954 was including a 


question form to be 


completed by each 


applicant. Many of the questions had 
direct bearing upon dermatitis. 


\ positive history of dermatitis meant 
the employee would not be hired for the 
toxic operations. Any positive history of 
dermatitis from the questionnaire was com 
pleted as far as possible in regard to what. 
when, how 


long, where, how treated, and 


by whom. [mplovees with any history of 
hay fever or asthma or combinations were 
restricted from working in most toxic areas 

The physical examination was broadened 
to include a complete skin survey, except 
for the female perineum. No one with an 
active dermatitis case, such as acne, eczema. 
dermatophytosis, psoriasis, was hired for 
employment in any manufacturing area 
This included the paint shop, welding shop. 
sheet metal shop, machine shop, and auto 


motive maintenance branch. 


Applicants 
with slight seborrhea were employed in 
TNT operations because of the fairly good 
control of the toxic exposure and because 
the number of applicants with a tendency 
to seborrhea 


type of skin was large. 
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These applicants were not put in tetryl ex 
posure because its dust control operation 
was not as satisfactory. Tetryl, like TNT, 
is absorbed by oil, and thus the danger of 
dermatitis from either TNT or tetryl ex- 
posure is greater in the applicant with a 
skin. 


unusual skin problems, such as multiple 


seborrhea type of Applicants with 
nevi, albinism, extremely fair complexion, 


were placed after individual evaluation. 
\pplicants who exhibited nail biting were 
not placed in toxic dust areas. 

A patch test for TNT sensitivity was 
used 1953. 


abandoned for 


for a few weeks in The pro- 


cedure was four reasons. 
l‘irst, employees had been hired or rejected 
the day of the preemployment examination, 
Patch testing meant they would be called 
out of work one and two days after they 
had TNT contact. 


see an applicant who had a positive patch 


Second, | expected to 


test and had been rejected file an industrial 
compensation claim charging a rash due to 
the patch test. Third, a large percentage 
of the positive tests was in rehire employees 
who had worked in TNT for years. Fourth, 
20% of the This 


made the cost and problem of hiring em- 


tests showed reaction. 
ployees greater than the benefits that the 
test might give. 

A similar screening procedure was tried 
with liver function tests, and because of 
the high percentage of false positives it 
was also abandoned. 


2. Annual Examination. 


This was be- 
gun in 1953 but did not succeed in becom- 
ing widespread throughout the plant until 
1954. 


to the preemployment examination in that 


The annual examination was similar 
it included a complete skin survey. If any 
case of dermatitis was detected, the em- 
ployee was kept from toxic exposure and 
was put under treatment. The number of 
cases found in this manner was very small. 
However, I do believe, it assisted in em- 
phasizing to the employee the company’s 
interest in his welfare. It did draw his 
attention to the fact that skin lesions were 
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considered an important part of his physi 
cal examination. 

3. Job Change Examination..-This was 
established in 1953: The potentials of this 
procedure were never developed because of 
lack of management support. It could have 
been a further 


method of keeping those 


employees whom we thought) were poor 
risks from being engaged in toxic work 

Monthly Toxic Checks.—Kach mouth 
all employees working in toxic areas were 
given a The 
areas were those departments where the 


Safety Department felt there was a possible 


medical examination. toxic 


toxic exposure somewhere in the depart 
ment. It included nearly all production 


employees. The examination was 


done at 
the employee's work area so he would lose 
no time in waiting or im_ transportation. 
The TNT areas in 
cluded a history of complaints, interval his 
tory last blood 
pressure, and hemoglobin. The examination 
varied slightly with the type of toxic ma 
terial in the area. 


examination for the 


since month, weight, 


These checks helped to insure that der- 


matitis cases did not go undetected) and 


untreated. 

5. Return to Work Control—This was 
never fully developed. The only employee 
that was required to report to the Medical 
Department was an hourly worker who had 
think 
every employee with an absence of one day 
or more should have to report to the Medi 
cal Department. This would 
Medical Department the opportunity to 
compile better records and see more accu 
rately where the plant's medical problems 
are located. 

6. Treatment of Sick and Injured.—This 
revealed the major part of the dermatitis 
this The employee Was 
constantly asked to seek early treatment. 


been absent one week or longer. | 


allow the 


cases in survey. 
The fact that most dermatitis cases were 
found as a result of the employee's coming 
to the Medical Department for treatment 
shows he did report early. The fact that 


70% of the dermatitis cases needed only 
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further 
early treatment was sought. 


one treatment is that 


indication 

An effort was made not to overtreat any 
dermatitis case. In 80% of cases only a 
simple ointment or lotion such as wool fat 
or calamine or an antihistamine, tripelen 
namine was used. No cortisone, hydrocor 
tisone, or other expensive treatment was 
given. 

All dermatitis case records were reviewed 
by the medical director and the occupational 
status assigned. 

This was admin- 
istered to the employees in the form of 
The 
Safety Department was very active in this 
field throughout the survey period. 
ning in 1953, the Medical Department 
played an increasing role in the lectures 
and safety talks to the employees. 


7. Direct Education. 
lectures, posters, and safety talks. 


Begin- 


There 
was a gradually increasing stress upon the 
individual and his emotions as a cause of 
his troubles. Each month every member 
of supervision at the plant was required 
to attend lectures given by the Safety and 
Medical Departments. The topics included 
first aid in the home, safe driving, mental 
health, cancer, sanitation, care of the skin, 
This 


health-conscious and, | believe, widened his 


ete. program made the employee 
thinking. An informed employee is a better 
employee, 

&. Indirect that 
personal cleanliness on the part of the em- 


ployee would help 


Education.—Believing 


toxic 
hazard, as well as reduce ordinary disease, 


overcome the 


we tried to set an example of cleanliness. 
Beginning in 1953, the Medical Department 
undertook a campaign to supply adequate 
rest rooms of a high standard. I’ve been in 
many plants. They all have a clean rest 
room in the office area, but other areas are 
Table & shows the 
Medical 


ment established for rest rooms. 


lower standard. 
minimum 


of a 
standards the Depart- 
The same 
standards were applied to every rest room, 
regardless of location or frequency of use. 
Rest rooms were established in all working 
areas. 


Knight 


TABLE & 


Rest Rooms 


Minimum Standards 


Equipment: All Rest Rooms 
1. Sign on outside door 
2. Outside door self-closing 
3. Lighting moderately bright 
4. Ventilation to outside (other than door) 
». Painting of walls and floors in good condition 
6. Chair 
7. Coat hooks in rest rooms and toilet booths 
Ss. Wash basin 
9. Hot and cold water 
10. Basin plug 
ll. Mirror 
12. Hand towel dispenser 
13. Waste can for hand towels 
14. Toilet booth door lock 
15. Incomplete ring toilet seat 
16. ‘Toilet flush action 
17. Toilet paper holder 
18. Toilet number 
1 for 1 to 9 workers 
2 for 10-24 workers 
3 for 25-49 workers 
5 for 50-100 workers 
1 additional for each 30 
Equipment: Women's only 
19. Floor space 
60 sq. {t./10 women 
2 sq. ft./addl. woman 
20, Cot for each 10-100 women 
21. Kotex pad dispensing machine 
22. Holder for Kotex disposal bags 
23. Step-on covered waste can for Kotex disposal 
Supplies: All Rest Rooms 
24. Soap 


25. Hand towels 


26. Toilet paper 
Supplies: Women's only 

27. Kotex pads 

28. Kotex disposal bags 


All Rest Rooms 
29. Clean and tidy 


Ikach of the 242 rest rooms in the plant 
was inspected every two weeks; after 1955 
this was changed to every month. Any 
discrepancy from the minimum standards 
was given in a written report to Industrial 
Relations. Appropriate action was taken 
by Industrial Relations Department to see 
that the discrepancies were corrected. 

By setting an example of cleanliness and 
at the same time affording the employee 
a better opportunity to keep clean, I feel 
we helped the employee help himself. 

Throughout the survey period the Safety 
Department was constantly driving for 
better housekeeping in the work areas. Be 
cause of the nature of the operation, that is, 
working with explosives, the safety recom- 
mendations carried more weight than they 
might in another industry. As a result, 
very 


a 
high standard of cleanliness and 
housekeeping in the work areas was de 
vel ICC 1. 

9. Aids to In addition to 


the usual rest rooms, other aids were sup- 


Cleanliness 
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plied by the company. Complete change of 
clothing was furnished fresh daily to work 
ers in toxic areas. Other workers on dirty 
Almost all 


employees were given the facilities and the 


jobs were furnished coveralls. 


opportunity for showering after work. In 
dicator soap was the only soap allowed in 
any TNT toxic area. TNT in an alkaline 
solution turns red. This becomes a problem 
in dealing with waste water from explosive 
operations. However, in the rest rooms this 
The 
causes the TNT on the skin to turn red,. so 


characteristic proved beneficial. soap 
the employee will wash until he is clean, 
1. no longer red. 
The 


showering and complete company-furnished 


indicator soap, plus compulsory 
clothing daily, does leave the employee at 
the end of the work day relatively free 
from contamination, 

As could be expected, some employees 
did the 


offered and could not be taught the need 


not take advantage of facilities 


for cleanliness. In 1954 guards were sta- 
tioned in the shower building of all toxic 
areas. The company clothing and the pri- 
vate clothing locker rooms were separated. 
The only communication between was the 
shower room. Any violators of the show- 
ering pr cedure were reported to the Medi 
cal Department. The employee was called 
to the Medical Department. He was told 
he would shower or go home. If he chose 
to go home, he could not return to work 
without a note from his doctor. The note 
had to state that. the employee was in good 
health and that there was no reason why 
he could not shower. In a short time most 
violators of the showering procedure were 
eliminated. The showering procedure then 
became more than just a good procedure 
on paper, 


10. Environmental Control.—There was 
constantly widening a more energetic effort 
to control the working environment. Pro 
duction, Engineering, Safety, and Medical 
Departments were working together in this 
undertaking. Investigation and control of 


dust. fumes. solvents, gases, noise, heat, 


lod 
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humidity, and nuisances became routine. In 
1957 a full-time industrial hygienist) was 
assigned to the Medical Department. 

11. Protective 
equipment had been widely used throughout 


Protective 


L:quipment 
the plant. It was the thinking of the Safety 
and Medical Departments that where pos 
sible the environment should be controlled 
or the toxie contamination eliminated so 
that protective equipment could be discon 
tinued. Consequently, during the survey 


period all but two respirators were fe 


moved. Fewer protective gloves were re 
quired. Protective creams ointments 
were discontinued. 

12. Materials Handling. Throughout 


the survey period from 1951 to 1957 there 
was a gradual modernization of the entire 
operation of the plant. More mechanization 
was emploved. Automatic machines, con 
veyor belts, drag lines, ete., all contributed 
to making the emplovee less exposed to 
toxic hazards. Although this is the last to 
be discussed, if the items were in order of 
feel that 


materials handling would be near the top. 


merit in reducing dermatitis, | 


Various aspects of how an operation can 


be made nontoxic will be pointed out by 


Fig. &—“Wet collecting system” for accumulat 
ing TNT dust at TNT screening operation. TNT 
is received in the screening operation in No, 50 
cardboard boxes with a wax paper interliner, 
The TNT is emptied into the screener opening in 
the central portion of the table. This would be a 
very dusty operation without an excellent ventila- 
tion system. The dust at this operation is under 
(From 


control and a health hazard is nonexistent 
Ravenna Arsenal, Inc.) 
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describing the changes that occurred in one 
operation, 

The initial step in TNT loading of shells 
is to remove the TNT from the boxes in 
has been stored. 


which it Originally the 


containers, which are cardboard boxes, 
were carried and thrown down beside an 
operator. This raised a dust, contaminating 
the operator. The carrier was already con 
taminated, This was replaced by a con 
veyor that gently rolls the carton to a stop 
at the operator's side at waist height. lig 
ure & shows the screening machine into 


which the operator dumps the TNT. Down 


draft exhaust for the heavier than air 
material was built to surround the opening 
into the machine. The operator now has 


only hand contamination. Respirators were 

eliminated on all employees in this area. 
The screening machine dropped the TNT 

This 
The 


changed so that when they were disengaged 


into containers. process) Was com 


pletely enclosed. containers were 
from the screening machine a cover closed 
the opening and they were taken by over 
head drag line to the next building. Con 
tamination in manual transportation of an 
open container was eliminated. 

At the next station the TNT was poured 
by a funnel into a large heating vat. This 


dusty operation was replaced by an empty 


Fig. 9—The “pouring” operation where molter 
INT is poured into the projectiles. The vapors 
are confined by the canvas sides under the pouring 
machine and are removed by the ventilating systen 
on the front of the pouring machine. (Fron 
Ravenna Arsenal, Inc.) 
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Fig. 10.—Emplovee drilling the solidified TNT in 
the shell to specitications prior to the insertion of 
the fuse liner. The vacuum line connected to the 
drill removes all TN chips and dust There ts 


no health problem of dust at this operation, (From 
Ravenna Arsenal, Ine.) 


ing pipe from the container fitting exactly 
a hole in the floor which led down a diree 
tional tube to the tloor below directly into 
the vat for heating. Atmospheric contami 
nation was eliminated, 

The nature 
caused fumes of TNT to be given off. The 


heating umt by its very 
heating unit was completely enclosed. A 
duct system was incorporated into it to 
prevent all fumes from entering the work 
area 

From the base of the heating umt vat 
a hose was connected to pour by hand TNT 
into each shell. This was replaced by an 
automatic machine that locked the drag line 
shell dolly of two or three dozen shells into 


All shells were 


poured at once, automatically, ina hooded 


place beneath the vat. 


operation to carry off all fumes. This ts 
seen in bigure 9, 

To shape the TNT in the nose of the 
shell to take the nose plug, it was necessary 


to hand drill-into the TNT. 


This was a 
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Fig. 11—A “dry collecting system” for TNT 
dust only. (From Ravenna Arsenal, Inc.) 


very dusty operation. Figure 10 shows how 
this was replaced by a power-driven hand 
drill with built-in exhaust system. The nose 
of the drill was made to fit the nose of 
the shell. This resulted in a complete elimi- 
nation of all dust in this work area. 

Since the dust was explosive, it was nec- 
essary to collect the material from the 
exhaust systems. Figure 11 shows a dry 
collection chamber. The dust accumulated 
in the container fastened to the base of the 
chamber. This refuse TNT is in a poly- 
ethylene bag and is taken to the burning 
grounds to be destroyed without opening. 
The contamination of the transport workers 
as well as that of the burning-ground work- 
ers is consequently reduced. 

In the final process of shell preparation 
it was necessary to hand stamp the identi- 
fication on the shell. In this process clean- 
ing of the shell was accomplished with 
acetone. This resulted in the usual skin 
irritation problems. By using a conveyor 
for the shells and having these shells roll 
over stencils, a lot of handling was elimi- 
nated. Further modification of this opera- 
tion was begun in 1957 to make the 
weighing and stamping operation complete- 
ly automatic. This would eliminate the 
acetone problem in this area. 


Comments 


Reduction and control of the incidence of 
dermatitis in an industrial environment de- 


pends upon many factors. 
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Some of those factors are a direct medi 

cal responsibility: a careful selection of 
employees, combined with a knowledge of 
the working environment into which each 
employee will be placed; a routinely sched- 
uled reexamination of the employee (the 
reexamination schedule will be based upon 
the exposure hazard and vary from two 
weeks to a year); a routinely scheduled 
reexamination of the working environment 
(this schedule will also be based upon the 
hazard and vary from two weeks to a year). 
The Medical Department should keep aware 
of absenteeism of a day or more. Job 
changes regarding both the employee and 
the manufacturing process should be evalu 
ated. 

Safety and Medical Departments should 
educate the employee to respect his health. 
He should be well informed regarding pos 
sible hazards. He should realize the value 
of early treatment. 

Sanitation and housekeeping should be 
of paramount importance. The plant should 
be an inspiration and an example of clean- 
liness. 

The inspired employee should have an 
abundance of first-class cleansing facilities. 
Clothing should be furnished where there 
is a possibility of contamination by toxic 
material. Coveralls should be provided if 
the work is of a dirty or dusty nature. 

The manufacturing operation should be 
so designed that an environment as nearly 
normal as possible is maintained. 

The underlying causes in the environ- 
ment that contribute to producing a derma- 
titis case should be sought. Environmental 
contributing factors could make ocecupa- 
tional many dermatitis cases that would 
otherwise have been considered 
pational. 


nonoccu 


Summary 


The five-and-one-half-year experience of 
an ammunition plant with 1566 dermatitis 
cases is reported. A substantial case rate 
decrease occurred during the survey period. 


The decline in dermatitis was similar to 
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the decline in the over-all occupational sick 


ness and accident rate. 

Graphs show the yearly dermatitis rates, 
the relationship to total employment, sum 
mer dermatitis increase, the diagnostic 
categories, and the occupational percentage 
of various dermatitis conditions. 

Several nonoceupational dermatitis dis 
eases are shown to be commoner in_ the 
toxically exposed workers. Some explana 
tions are discussed. 

The number and types of treatment ren 
dered are summarized, 

Discussion of the reduction in the derma 


(1) 


annual 


titis incidence involves these topics: 


examination; (2) 


preemployment 
examination; (3) job change examination ; 
return to 
sick 
injured; (7) direct education; (&) indirect 
(9) ( 10 ) 


(4) monthly toxic checks; (5) 


work control: (6) treatment of and 


cleanliness ; 
(11) 


equipment; (12) materials handling. 


education : aids to 


environmental control; 


Bausch & Lomb Optical Co 
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I. Introduction 

A preliminary review of sickness absen- 
teeism due to various cardiovascular dis- 
eases outlined in general terms the duration 
of disability to be anticipated in such cases.! 
The present study was expanded to include 
the three years 1954 through 1956. In 
addition, certain follow-up data relating to 
effective placement of those returning to 
‘work and the mortality experience of the 
group were analyzed. 


II. Source of Data 

Five refineries of the [sso Standard Oil 
Company with an average total employee 
population of 14,867 were included in the 
study. White males predominated. A uni- 
form policy of sickness benefits and dis- 
ability retirement is in effect. Medical care 
of persons away from work for nonoceupa 
tional causes is their own and their personal 
physicians’ responsibility. Most persons in 
the group were enrolled in a standard-type 
Blue Shield-Blue Cross Plan or an em 
ployee-supported medical. cooperative plan. 

The payment of sickness benefits depends 
on Medical Department certification. This 
is based upon data furnished by the em- 
ployee’s personal physician, supplemented in 
many instances by information derived from 
home and hospital visits by a Company 
nurse, and upon interviews and examina- 
tions conducted in the Medical Departments 
of the various refineries. Every employee 
disabled by any significant cause or for more 
than a week is seen by a Company physician 

Received for publication Aug. 15, 1957 

Esso Standard Oil Company, New York (Dr 
Thorpe); Esso Standard Oil Company, Baton 
Rouge Refinery (Dr. Weaver). 

Read before the Section on Preventive Medicine 
at the 106th Annual Meeting of the American 


Medical Association, New York, June 5, 1957. 
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before returning to work. Our concern is 
to insure that a generous sickness benefit 
program is used constructively to insure 
optimum recovery from an illness before 
return to work. The medical record of all 
illnesses, together with results of an active 
periodic examination program, give a fairly 
complete medical picture of the employee 
in relation to his work. Though return-te 
work and periodic examinations were per 
formed by a number of physicians at the 
various locations, all charts were reviewed 
by either one of us. All cases which did 
not meet the diagnostic criteria of the New 
York Heart Association were eliminated 
from the study, 


III. Description of the Placement 
Procedure 

Whether recognized as a result of pert 
odie examination or the occurrence of medi 
cal absence, the employee with heart disease 
is evaluated by means of careful history, 
physical examination, and appropriate lab 
oratory studies (IkKG, BCG, fluoroscopy or 
x-ray, pulmonary function studies, ete.). 
The first objective of this evaluation is to 
arrive at an accurate etiologic and anatomic 
diagnosis of heart disease, A) second and 
more important objective is to make a valid 
appraisal of the patient’s functional capac 
itv. The latter point is determined in rela- 
tion to those ordinary physical capacities 
which make up our activities on and off the 
job—standing, walking, 
ing, carrying, ete. 


climbing, — lift 
In smaller plants the 
physician is often personally aware of the 
individual's job demands and work 
directly with the first-line supervisor. In 
the larger units the variety of jobs and 
more complex supervisory structure have 


lead to more formal placement procedures. 


1 
3 


RETURN TO WORK 


CARDIA( 


The patient’s status is summarized on a 
Physical Capacities Analysis form which 
outlines — the hours 
The 


signments in the refinery have been sub 


number of standing, 


walking, ete., permitted. various as 
jected to an engineering analysis based on 
the same capacities: this is known as the 
Analysis. A 
team, knowing the patient's 
qualifications and capacities, considers de 
mands or 


Physical Demands medical 


management 
requirements of various jobs. 
Proper placement of the limited employee 
Is carried out by matching his capacities 
with the the job. 


“informal” 


demands of 
the 


Both the 


“formal” and methods of 
job placement utilize a written record of 
placement recommendations with copies for 
the supervisor and the medical record. This 
eliminates opportunities for future mis 
understanding. 

Certain general aspects of the placement 
The 


welfare of the patient should always have 


procedure are worthy of comment. 
frst consideration. The job should always 


be a legitimate one, not a makeshift) or 
token assignment where the worker will be 
“carried” by fellow employees. Phe worker 
should be qualified, or able to qualify, for 
the job, in terms of knowledge, training. 
and experience. The final decision or an 
nouncement should be made by a supervisor 
We have found this point particularly im 
portant in obtaining acceptance by all parties 
concerned—-the patient, his immediate su 
pervisor, his fellow workers, and his union 
representative. This is not so if the decision 
is made by the patient himself, his own 
doctor, or the industrial physician. It is 
usually desirable for the older worker to 
return to the same job, or to a type of work 
similar to that done prior to the onset of 
disability. In addition, a careful system for 
follow-up, both on the job and in the medi 
cal department, is essential to insure suit 
ability of the assignment. 


IV. Results 
A Relationship of Diagnosis to Duration 
of Absence and Return to Work.—During 
the period of study, 600) male employees 


EMPLOYEI 


DISTRIBUTION OF 732 CARDIO- VASCULAR ABSENCES 
Return t Disability Death 
Work Retirement 
Arteriosclerotic Heart Disease | 44.9 1 
Acute cardial Infarction 15.3 4. 
Cor ficiency 3.6 
Conge eart Pailure 2.2 8 
Hyperte ve Heart Disease 2.1 
Hypertensive Vascular Disease 5 
Rhe a Heart Disease 1.9 
Fa 
oO 
4 ar D 3.4 3.3 
i 2. +6 
Figure 1 
- => 
were absent a total of 732 times. We have 
not used these data to calculate incidence 
rates, since cases where cardiovascular dis 


ease Was a secondary diagnosis were not 


included, nor were employees with known 


cardiovascular disease who did not lose time 


from work during the period. 


The distribution of absences in the var 
ious diagnostic groups including those who 


returned to work, those who retired 


medical reasons, and those who died. 1s 


shown in Figure 1 


Pwo-thirds of the group had arterioscle 


rotic heart disease. Of the total absences 


291 were due to acute myocardial in 
faretion: 28.4e were due to coronary in 


of the 


sufficiency, and absences in 


this group were ascribed to congestive heart 
failure. Hypertensive vascular disease, ex 


cluding congestive heart failure and cerebral 


vascular disease, constituted the second 
mayor group, or about one-sixth of the 
total absences. Cerebral vascular disease, all 
tvpes, was third with &1. Rheumatic 


heart disease and hypertensive heart disease 
each accounted for about 3.0 of the whole. 
Miscellaneous causes, imeluding cor 


pul 
monale, paroxysmal arrhythmias, neurocir 


culatory syndrome, ete., made up the 
2 7¢ 
remamimng 

1. Acute Myocardial Acute 


myocardial infarction accounted for 213 ab 


Infarction : 


sences, or 29.1 of the total. Thirty-two 
per cent of these absences resulted in death, 


in many instances so suddenly that the 
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TURN- TO-wORK GROUP 


DURATION OF DISABILITY RESULTING FROM 
ACUTE MYOCARDIAL INFARCTION 


AVERAGE DURATION 


WEEKS 


DURATION OF ABSENCES - WEEKS 


Figure 2 


employees did not reach a hospital. About 
15% of this cause led 
directly to medical retirement. Fifty-two per 
cent of this group of absences ended with 
return to work. 


absences due to 


Figure 2 shows the dis- 
tribution of absences in four-week periods. 
The average duration of absence was 16 
weeks, with the bulk of the cases falling 
between 10 and 22 weeks. 

2. Coronary Insufficiency: The milder 
form of coronary artery disease or coronary 
insufficiency practically equalled myocardial 
infarction in the frequency with which it 
caused absence (28.4% of the total). Two 
cases or 1.0% of this group died. Whether 
these represented actual subendocardial in- 
farction or the difficult-to-prove coronary oc- 
clusion without infarction not clear. 
Sixteen per cent of the absences ended in 
medical retirement. 


Was 


In some cases this was 
due to persistent angina at any level beyond 
basal activity. In other cases the threshold 
level of symptoms permitted sedentary work, 
but the age of the individual, his intellectual 
level and motivation made placement or re- 
training impossible. The remainder (83% ) 
followed the more usual low-grade intermit- 
tent course with exacerbations and remis 
sions expected in most cases of coronary 
insufficiency. As shown in Figure 3, the 
average duration of absence was five weeks, 
with 


55° returning to work within the 


first four weeks. 
3. Congestive Heart Failure: A review of 
absences necessitated by heart failure failed 
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RETURN-TO-WORK GROUP 


s oF DURATION OF DISABILITY RESULTING FROM 
CORONARY INSUFFICIENCY 


AVERAGE DURATION 


DURATION OF ABSENCES WEEKS 


Figure 3 


to reveal significant differences between the 


various etiological groups; hence they are 
treated as a unit. Of the absences in this 
category 11¢@ ended in death and 24% led 
to medical retirement. The average duration 
of disability in the 65¢¢ who returned to 
work was seven weeks. The distribution of 
absences according to time away from work 
is shown in Figure 4. 

4. Cerebral 


vascular disease was considered as an entity 


Vascular Disease: Cerebral 
in much the same way as congestive heart 
failure. Thrombosis, hemorrhage, — or 
“spasm” occurred in hypertensive, arterio 
sclerotic, and rheumatic patients. Their dif 
ferentiation difficult. The 


severity of the episodes varied from a minor 


was usually 
sensory loss to a complete hemiplegia ending 
in death. Thirteen per cent of the absences 
terminated fatally. Forty per cent ended in 
retirement. The 47% 


medical of absences 


@ETURN-TO-wORK GROUP 


= oF DURATION OF DISABILITY RESULTING FROM 
ABSENCES CONGESTIVE HEART FAILURE (ALL CAUSES) 


DURATION OF ABSENCES ~ WEEKS 


Figure 4 
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RETURN-TO-wORK GROUP 


DURATION OF DISABILITY RESULTING FROM 
CEREBRAL VASCULAR DISEASE 


AVERAGE DURATION - 9 WEEKS 


DURATION OF ABSENCES ~ WEEKS 


RETURN-TO-#ORK GROUP 


=< oF DURATION OF DISABILITY RESULTING FROM 


ABSENCES HYPERTENSIVE VASCULAR DISEASE 


~ AVERAGE DURATION 15 WEEKS 
x“ 


x 


DURATION OF ABSENCES ~ WEEKS 


Figure 5 


leading to return to work averaged nine 
weeks off the job. Figure 5 shows that the 
absences varied widely from a few days to 
48 weeks. 

5. Hypertensive Vascular Disease: Ab 
sences due to hypertensive vascular disease 
with congestive failure and cerebral mani 
festations have already been considered in 
these with 
angina or myocardial infarction have been 


categories. Those associated 
classified under those subdivisions of arterio 


sclerotic heart disease. There remains a 
sizeable group with hypertension who mani 
fest headache, vertigo, fatigue, epistaxis, 
nervousness, or transient parathesias. These 
symptoms or signs or the elevation of blood 
pressure to levels considered alarming by 
their physicians frequently led to absence 
from work. None of these hypertensive ab 
sences ended in death, and only 4% led to 
retirement. The remainder were absent for 
a few days to several weeks, as shown in 
igure 6. The average duration of disability 
was 3.5 weeks. 

6. Miscellaneous: In the miscellaneous 
group, 70 returned to work after relatively 
short periods of time. Paroxysmal supra 
ventricular tachycardia, paroxysmal auric 
ular fibrillation, and neurocirculatory 
The 


22% who retired included employees with 


syndrome constituted this segment. 
cor pulmonale and aortic stenosis. The two 
who died included one with a ruptured 


aneurysm of the aorta and a worker with 


Thorpe—U "eaver 


Figure 6 


cor pulmonale who died in respiratory fail 
ure. 

B. Relationship of 
Return to Work 


Job Classification to 
To many, the job place 
ment of the physically handicapped implies 
finding a new job, extensive retraining of 
the individual, ete. That this was not so, 
as far as the 517 absences ending in return 
to work in a refinery was concerned, 1s 
illustrated in Figure 7. 

What intluence did job classification have 
on this situation’ As shown in Figure 8, 
between two-thirds and three-quarters of 
the salaried group 


(management, super 


visory, technical, and clerical workers) re 


turned to regular work, whereas only 
one-third of the wage group (skilled me 


chanics, craftsmen, process operators, help 
ers, laborers, guards, etc.) did so. This is 
compatible with what one would anticipate 


from the relationship between the physical 


STATUS ON RESUMING WORK 
(517 C-V ABSENCES) 


Previous Job 40% 
Previous Job with 

Modification 55% 
New Job 5% 
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JOB CLASSIFICATION VS. STATUS AT RETURN TO WORK 
T Super-| Tech-/ 
| 
| visory | mical | All |. All 
| Salaried) Skilled | skilled) Wage 
| Admin. Clerical} | Earners 
] | 
Previous Job 2 | 63 77 69 3 35 32 
| | 
(No. of Absences) | (ac (40 (80) (93) (35) (128) 
Previous Job | | 
with Modification | 36 23 30 | 63 58 62 
(No. of Absences) (23) | 12) 65) (189) 59 (248 
New Job t | 1 o | 1 6 1 6 
No. of Absences) | (ly (0) a) 18) 7) 25 
Total & | 100 100 100 100 100 100 
| 
No. of ADseaces) | (64 (52) (116 (300) (101 401) 


RELATIONSHIP BETWEEN AGE AND DISPOSITION 
AT END OF ABSENCE 


RET EN FO 


MEDICAL RETIREMENT =“, 
of 


T T T T 

AGE GROUPS 


Figure & 


effort required in the two groups. Only 7 
of the the 
demands had to be placed in new jobs. 

C. Relationship of 
Work 


ing age would adversely affect duration of 


group with heaviest physical 
ge and Return to 
One would anticipate that increas 
disability and placement. Figure 9 shows 
that this is not a straight-line relationship. 

The percentage of absences ending in a 
return to work remained constant at about 
90 during the 30-44-year age periods. 
the 
but the 


percentage increased to 850 in the 50-55 


During the next five years only 75° of 


absentees returned to work, then 


year group. This rather sudden drop in the 
return to work group coincided with an 
increase in the number of deaths from 7.5 
to 19.06 in the same five-year period (45- 
49). 
sences ending in death returned to a fairly 
12%, 


the 50-65-year periods. 


Subsequently, the percentage of ab 


continued 

Ninety- 
three per cent of the deaths in the 45-49 
year 


constant level of which 


through 
discussed above due to 


gre up were 


acute myocardial infarction. 

In the 55-59 and 60-64-year groups there 
was a decrease in the number of absences 
ending in a return to work of 66.20¢ and 
58.6% respectively. During these age per 
iods the percentage of absences leading to 
21.6% 


years) and 29.16 (60-64 years). Whereas 


retirement increased to (55-59 
the death absence curve portrays a pure 
biological phenomenon, the retirement and 


return to work curves probably represent a 
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Figure 9 


biosocial effect. In addition significant 
physical changes, which make work impos 
sible, there are factors such as motivation, 


job availability, ete.. which affect the out 
come, 


We attempted to analyze the relative im 


portance of these factors in the return 
to work absences. Three factors were con 
sidered: (1) extent of reco ery, (2) moti 
vation; (3) job availability. It was 


unmediately apparent that this was difficult 
to do in a retrospective study of this type. 
In some instances the data were not available 
from the record. Even in patients known 
personally to the observer this was a highly 
subjective determination. Many times it was 
impossible to accurately determine the rela 
tive importance of these factors. Despite 
these difficulties the factors were graded 
0 to 34 


all three factors were important, though job 


in each case. Analysis showed that 


availability outweighed the others slightly. 
This latter factor must be weighed in the 
setting of a long-standing Company policy 
which encourages every effort to provide 
employment for long-service employees who 
are willing to work. 

D. Follow-Up Observations.—Figure 10 
recapitulates in) graphic form the results 
discussed to this point. In this figure and 
those to follow we shall deal with patients 
rather than absences. Six hundred employees 
732 times because of cardio 
the 
period of observation the initial absence led 


were absent 


vascular disease. During three-year 
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Figure 10 


direetly to retirement in 104 cases, or 17.00. 
Death occurred during the initial absence in 
66 workers, or 11.06¢., The remaining 430 
employees, or 720 of the group returned to 
work after their first absence. 

higure 11 shows follow-up data on the 
130 who returned to work as of March 31, 
1957, from 6 to 39 months after their first 
6.1%, 


another disability which led to retirement. 


absence. Twenty SIX, OF suffered 
Twenty-seven, or 6.30, died after a sue 
ceeding disability. Thirty one, or 7.2, de 
cided to retire before the regular retirement 
age (65), some for personal reasons. leven, 
or 2.4¢¢, reached the age of regular retire 
ment without incident during the period of 
observation. 


Three hundred thirty-five, or 
remain at work. 

Ixxpressed another way, three-quarters of 
the employees with cardiovascular disability 
after their first: absence 


returned to work 


FOLLOW UP INFORMATION - 600 EMPLOYEES WITH 732 ABSENCES 
DUE TO CARDIOVASCULAR DISEASE - I! 


Died 


Figure 12 
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Figure 11 


during the observation period. Three-quar 
ters of this group remained at work after 
an average follow-up period of 18 months 
The who retired 

or died might in a sense be considered the 
We 


the benefits obtained by the remainder of the 


for medical reasons 


“failure” or “relapse” rate. believe 
return-to-work group make this percentage 
risk acceptable. This is particularly true 
when the number dying at work totaled only 
four and no medicolegal complications re 
sulted in any of those who returned to work 
and then suffered recurrent disability. 
ligure 12 illustrates that the total medical 
retirements from the two sources (original 
totaled 


were 


group and return-to-work group) 
130, or 21.7¢¢. In this 


totally disabled for any further work; 27¢¢ 


group 73% 


Were totally incapacitated for any work avail 


able to them within the plant. 


The total deaths in the follow-up grou: 
totaled 106, or 17.7. 


Figure 13 shows the 
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Figure 14 


sources of the death cases. Sixty-six fol- 
lowed original cardiovascular absences. 
Twenty-seven occurred in the return-to- 
work group. Eleven occurred after volun- 
tary retirement. One each came from the 
early voluntary and regular retirement 
groups. 

Causes of death are shown in Figure 14. 
Myocardial infarction accounted for 70; 
of these, 52 died suddenly or in less than 
one day, 18 died one or more days after 
onset. Congestive heart failure accounted 
for 14 of the deaths; 9.4¢¢ were due to 
cerebral vascular disease; 4.7(¢ died of 
other cardiovascular causes, such as Stokes- 
Adams synd-ome, ruptured aneurysm, hy 
pertensive vascular disease with uremia, and 
cor pulmonale. Two patients died of non 


cardiovascular causes, 1.e., suicide and 


cancer of the stomach. 

Figure 15 summarizes the status of the 
entire group of 600 at the end of the follow- 
up period: 335, or 55.8, remain at. work; 
119, or 19.806, are living medical annuitants; 
30, or 5.0%, are living nonmedical annui- 
tants who retired permaturely; 10, or 1.7, 
are living regular annuitants; 106, or 


17.7%, are dead. 


Comment 
1. Myocardial Infarctions—TVhe average 
absence of 16 weeks observed in employees 
with myocardial infarction is in keeping 
with current treatment of the so-called 
“classical” case with severe pain, mild shock, 
fever, leukocytosis, and serial electrocardio- 
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Figure 15 

graphic changes considered typical of in 
farction. Complete bed rest or a bed-chair 
routine at home or in hospital was usually 
carried out for four to six weeks. In some 
instances the job situation permitted return 
to work on shortened hours at the end of 
that time, provided prolonged physical exer 
tion was not required (e. g., clerical or 
laboratory work). In other situations, part 
time work was not possible, so convalescence 
at home was prolonged. When the employee 
did return, fairly stringent restrictions 
against lifting, climbing, running, or heavy 
physical activity were recommended for a 
month or two. If all went well, the restric 
tions were gradually hghtened until regular 
duty status was attained in six months to a 
year, provided the employee had no angina, 
failure, or other significant signs of cardiac 
disability. 

Absences shorter than 10 weeks were 
usually due to symptomatically at 
tacks—the “silent” or “walking” cases of 
infarction. Many times they were not dis 
covered until several weeks after their onset. 
They usually did well on a modified rest 
program at home for several weeks and 
returned to regular sedentary work or 
restricted physical effort on a similar pro 
gression schedule to that just outlined. The 
number of such cases will probably increase 
with growing accuracy of diagnosis and 
greater flexibility of treatment now in vogue. 

Unfortunately, there were more deviations 
from the mean at the upper end of the 
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time scale. Thromboembolic complications, 
temporary angina, or congestive failure pro 
longed hospital care or convalescence. On 
occasion, symptoms of a psychic nature ap 
peared in clearly recognized form or were 
intertwined with mild angina. Unless they 
were really bizarre, they had to be treated 
with respect for an additional period of time. 
This is the kind of situation where co 
operation between the employee's personal 
physician and the doctor in industry is most 
essential. If the two fail to coordinate their 
approach, continued convalescence may do 
more harm than good, Prevention of a fixed 
cardiac neurosis may require “pushing’’ the 
patient back to work. The treating physician 
should find a real ally the industrial 
physician who can advise him of placement 
possibilities within the plant. 


2. Coronary Insufficiency.-The usual pa 
tient with coronary insufficiency was re- 
turned to work when his condition appeared 
stable, when return to the job did not involve 
significant risk to others, and when there 
Was no major difference between his physical 
or emotional activity at home and at work. 
Temporary restrictions to eliminate climb 


ing, prolonged walking, or heavy lifting 


were recommended for a month or so. As 
follow-up examinations revealed increased 
exercise tolerance, the restrictions were 


gradually lifted. The majority ultimately 
returned to regular duty with minor restric 
tions against prolonged heavy physical work. 

3. Congestive Heart Failure 


tive heart 


In conges 
failure, the shorter absences oc 
curred in patients with mild decompensation 
who responded promptly to salt’ restriction 
and digitalis, those cases of recurrent failure 
who could be rescued promptly with mer 
curial diuretics or acetazolamide (Diamox ), 
or those whose failure was associated with 
a change in heart rhythm. In general, the 
work assignments of this group were not 
too demanding, and home activity was not 
significantly less than that required at work. 

Where any noticeable degree of failure 
had existed for a week or 


more, or coin- 


Thorpe 
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ELMPLOYEI 


cided with infection, obesity, ete., and the job 
was a fairly rigorous one, an absence fron 
three to Bed 


marked restriction of activity was needed 


six weeks occurred. rest or 
in addition to digitalis, salt restrictions, and 
diuretics to restore compensation, 

The patient recently recovered from an 
episode of mild congestive heart failure may 
be evaluated for return to moderate physical 


work by the following standards: 


(a) The attainment of prefailure weight or less 
and the maintenance of that weight level de 
spite average ambulatory activity around home 


for at least a week 


(bh) The absence of pretibial edema, tender en 
largement of the liver, or basal rales for at 
least a week following the last mercurial 
diuretic 

(c) A resting pulse below 90 per minute and 
pulse deficit, 1f present, not greater than 10 
per minute. After a practical test of exercise 


tolerance (climbing two flights of stairs at 


normal pace) the pulse rate should return t 


the preexercise level in 
the 


three minutes or less 


During same test, the degree of dyspne: 
can be observed, and, if present in mild degree. 
should disappear within three minutes 

If these requirements are met, the patient 


may be returned to certain work on a 
restricted basis if at all possible for a week 
or two. Activity at any one time during 
this period: usually does not exceed the 
equivalent of climbing two flights of stairs. 
At the end of a week, the patient is re 
checked to make sure he is retaining com 
pensation, to check his fidelity to treatment, 
and to measure the amount of extra effort 
needed to bring him up to the activity of 
his regular job assignment. If all findings 
are compatible, regular work can be at 
tempted with a recheck 


scheduled — for 


another week. Once this is successfully 
accomplished, further follow-up visits are 
scheduled at appropriate intervals to make 
sure the patient continues under regular 
medical supervision, that he is aware of the 
special precautions he must take during 
certain seasons of the year (unusual heat 
or cold, snow, ete.) or after the onset of 
unrelated medical conditions—infection, op 
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4. Cerebral Vascular Disease—The per 
son with slight manifestations of cerebral 
vascular disease must usually be removed 
from driving vehicles, working near moving 
machinery, or climbing to unprotected 
heights. Following a moderately severe ept- 
sode, such as hemiplegia, at least three weeks 
of bed rest or bed-chair activity are needed 
to insure adequate healing. Graded activity 
usually parallels return of function over the 
next two to six months. Return to work ts 
planned when the person can walk up to the 
amount required to get to work and carry 
out the job’assignment and can use his arms 
and hands to write and do moderately heavy 
lifting (up to 35 Ib.). No reassignments 
ire made to jobs involving heavy manual 
labor, working above unprotected ground 
level or near moving machinery, driving 
Company vehicles, or where unusual emo 
tional stress is involved. Careful follow-up 
on the part of the plant physician and the 
first-line supervisor is required. At times, 
even restricted assignments bring to light 
disabilities which were not obvious at the 
time the return-to-work examination was 
made. The doctor must be prepared to mod 
ify his work preseription if the initial trial 
places the patient under too much. stress. 
On the other hand, additional training by a 
specialist in rehabilitation may be necessary 
before the optimum workload is handled. 
The supervisor must be alert to see that the 
employee does all that he is physically capa 
ble of doing and is not hedged around with 
limitations either self-imposed or encour- 
aged by fellow workers. A nonproductive 
“sit in the corner” return to the job en 
vironment can be just as harmful to ultimate 
rehabilitation as overactivity. 

5. Hypertensive Vascular Disease.—I\n 
uncomplicated hypertensive vascular disease 
it is often difficult to determine whether the 
symptoms are causally related or whether 
they are due to anxiety. Since present 
methods of treatment are often effective in 
both disease states, the differentiation is not 
too pertinent unless the disability is a pro- 
longed one. One interesting feature of this 
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group Was the increasing number absent as 
a result of treatment with some of the newer 
amtihypertensive drugs. Side-reactions, such 
as vertigo, syncope, and fatigue, which oc 
curred while dosage with these agents was 
being adjusted prevented the patients from 
working. 

6. Job Reassignment.-Some question 
might be raised about the difference between 
“previous job with modifications” and “new 
job.” In our interpretation, “now job” means 
learning a new skill in a mechanical trade 
or moving from a process job to a clerical 
position. In other words, a pipetitter who 
could continue to do shop work or field 
jobs not requiring climbing more than a 
fight of stairs at a time is regarded as in 
the category “previous job with modifica 
tion.” A rigger who moved to. storehouse 
work, however, would be classified as “new 
job.” 

Whether one can make adjustments in 
job assignment of the type described often 
depends on a number of nonmedical factors. 
Size of the plant is probably the most im 
portant of these. Obviously there is greater 
flexibility of placement in a group of 40 
pipefitters than in a group of 10. Manage 
ment-supervisor attitude is another very im 
portant facet. This may vary from a “hard” 
attitude that any restricted person is a mill 
stone around the supervisor's neck, to an 
overprotective reaction leading to a “sit i 
the corner situation” for the employee 
Union agreements regarding semiority, 
movements of people from one group to 
another, ete., also must be considered care 
fully, The understanding help of I-mployee 
Relations people is often of great value in 
dealing with these situations 

We believe that our experience correlates 
well with Hellerstein’s careful — studies * 
showing that most jobs do not require 
prolonged excessive expenditure of energy. 
Short periods of high-energy output can be 
handled by many cardiacs, provided they 
are followed by adequate time to make up 
the oxygen deficit accumulated. 
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assessing 
the importance of extent of recovery, moti 
vation, and job availability have been men 
tioned. Motivation is probably the most 
dificult of the three to evaluate lor ex 
ample, a man aged 55, whose children are 
now self-supporting, may not have enough 
need for the monetary differential between 
full pay and liberal retirement pay to moti 
vate him to return to work despite an 
occasional attack of angina. In another in 


noving 


stance proper placement may mean 
aman from a group where he has worked 
for years to a strange group whose habit 
patterns are unknown to him. The social 
enjoyment of the job disappears and with 
it strong motivation for following the do 
tor’s strict orders about) salt restriction, 
weight reduction, medication, ete. Repeated 
relapses May nullify all efforts at job place 
ment because the man does not want to work 
under these particular circumstances 
Summary and Conclusions 

The sickness absence experience of 600 
workers with cardiovascular disease in five 
refineries of the Esso Standard Oil Com 
pany during the years 1954-1950 has been 
TEV 1¢ wed, 

Itiologically, two-thirds of the absences 
were due to arteriosclerotic heart disease, 
one-fifth ta hypertensive disease, the 
remainder to rheumatic heart disease and 
muscellaneous cardiovascular disabilities 

Myocardial infarction was the cause of 
29 of the absences and coronary msulh 
cleney the cause of 286. Congestive heart 
failure was responsible for 14 of ab 
SCTICeS, uncomplicated hypertensive vascular 
disease for 15¢¢, anid cerebral vascular drs 
ease for 


Selective placement techniques for the 
various functional groups have been dis 
cussed. The success rate in these categorie s 
has been analyzed in terms of percentage 
returned to work and the average duration 
of absence, 

The relationship between age and return 
to work revealed an adverse experience in 


the 45-49-vear age group due to the num 
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of myocardial mtaretion deaths Phe 
decreased number returning to work in th 
55 65 groups represented all mecrease 
in the number of retirement cases rather 
than an increase in mortality. 

Job classification did not exert a major 
influence on whether a returned t 
work or not. It did intluence significantly 
Whether he returned to his previous job in 
an unrestricted capacity. Only 33¢¢ of the 
age-earner group did) so, compared with 
© m the salaried group. Only 5 of 


the entire group required reassignment to a 


The influence of physical recovery, moti 


ation, and job avatlabilitv. on suecessful 


placement was studied. No one factor was 


outstanding a matoritv of the patients 


though iob avatlability was cited as shghtly 


more Jmportant than the other two 
lollow-up study of the entire group over 


an average of 18 months (6 to 39 months ) 


re at 
work, 159, or 26.5¢¢, are living as annui 
ints having retired for medical 
), and 106, or 17.7 are dead 


We believe that se lective job placement 


casons 


of the cardiac employee is important from 


both nedica] ind SOM ial of 


medically, because it is a valuable tool in 
improving physical capacity and reducing 


] 


psvehological invalidity: socially. because it 


reduces tit lost because of disability and 
continues the individual in productive em 
ployment for a longer period of time with 
benefit to himself and to society as a whole 
Drs, J. L. Ecker, R. H. Siedenburg, the Misses 
iw, Mrs. Kirkpatricl 
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Threshold Limit Values for 1958 


ldopted at the 20th Annual Meeting of the American 
Conference of Governmental Industrial Hygienists 
Atlantic City, -lpril 19-22, 1958 


Threshold limits should be used as guides in the control of health hazards 
and should not be regarded as fine lines between safe and dangerous concentra 
tions. They represent conditions under which it is believed that nearly all workers 
may be repeatedly exposed, day after day, without adverse effect. The values 
listed refer to time-weighted average concentrations for a normal work day. The 
amount by which these figures may be exceeded for short periods without injury 
to health depends upon a number of factors, such as the nature of the contami 
nant, whether very high concentrations even for short periods produce acute 
poisoning, whether the effects are cumulative, the frequency with which high 
concentrations occur, and the duration of such periods. All must be taken into 
consideration in arriving at a decision as to whether a hazardous situation exists. 
Special consideration should be given to. the application of these values in the 
evaluation of the health hazards which may be associated with exposure to com 
binations of two or more substances. 

Threshold limits are based on the best available information from industrial 
experience, from experimental studies, and, when possible, from a combination 
of the two. These values are based on various criteria of toxic effects or on 
marked discomfort; thus, they should not be used as a common denominator of 
toxicity, nor should they be considered as the sole criterion in proving or dis 
proving diagnosis of suspected occupational disease. 

These limits are intended for use in the field of industrial hygiene and should 
be employed by persons trained in this field. They are not intended for use, 
or for modification for use, in the evaluation or control of community air pollu 
tion or air-pollution nuisances. 

These values are reviewed annually by the Committee on Threshold Limits 
for changes, revisions, or additions as further information becomes available. 
The Committee welcomes the suggestion of substances to be added to the list and 
also comments, references, or reports of experience with these materials. 


Submitted for publication May 5, 1958. 


RECOMMENDED VALUES 


Gases and Vapors 


Approx. \pprox 
SuBSTANCI PPM * Meg. per SUBSTANCE PPM * Me. pet 
Cu. M. + Cu. M. 7 
Acetaldehyde ........... 200 360 Allyl propyl disulfide .. 2 12 
Acetic anhydride ....... 20) Amy! acetate 200 1,050 
0.5 (isoamyl alcohol) .... 100 360) 
Allyl chloride .......... 5 15 Benzene (benzol) ...... 0 25 x0 


THRESHOLD LIMIT VALUES FOR 


\pprox 
PPM Me per SUBST 


250 


Carbon tetrachloride 25 


Cellosol ve 


PAO 
O00 
60 
110 
160 


Cu. M. 74 


Dir ethy tate 
Dioxane (diethylene 


dioxide ) 100 


acetate HM) 


Ethylene 


Chlorine trifluorid ~ 
Chlorol 1 
ore robenzene) 42 350 Furfural 
tia - 
Chloroton “ 
Crasoline 500 2.000 
(tru rromethane ) 100 
Heptane (n-heptane ) 2 009 
( lore itropropane 20 100 
Hexane (n-hexane) 500 1.800 
Chloropicri 
hloropiern / Hexanone (methyl butvi 
Chloroprene 
ketone ) 100 110 
Hexone (methyl isobutyl 
Cresol Call is ers) 5 »? 


KRCTONE 


) 


Hvydrazine 


clohexano 100 
Cyclohexanone 100 400 bromick 
Cyclohexene 400 1.350 Hydrogen chloride 
propar 100 600 Hydrogen cyanide 10 11 
005 0.3 Hydrogen fluoride 3 2 
al Hydrogen peroxide, 90 1.4 
t_hydroxv-4-methv! Hydrogen seleni 0.05 0.2 
2-pentanone ) 50) 240 Hvdrogen sulfid Ril) 
Diborane 0) () lodine 0.1 
»-Dichlorobenzene ...... 50 300 Isophorone .. 25 140 
— 1,000 $950 Isopropylamine 12 
1.1-Dichloroethane 100 40) Mesityl oxide .... 25 100 
1.2-Dichloroethane Methyl acetate 200 610 
(ethvlene dichloride) .. 100 400) Methyl acetvlene 1,000 650 
1.2-Dichloroethylenc 200 790 Methyl acrylate 10 35 
Dichloroethyl ether .. 15 Methyl alcohol 
Dichloromonofluoro (methanol) . 200 260 
methane ; 1,000 $200 Methyl bromide 20 x0 
1,1-Dichioro-1-nitro- Methyl cellosolve 
ethane .. Aas 10 60 (2-methoxyethanol ) 25 x0 
Dichlorotetrafluoroethane 1,000 7,000 Methyl cellosolve acetate 
Diethylamine ......... 25 75 (ethylene glycol mono- 
Difluorodibromomethane 100 RO( methyl ether acetate) 25 120 


Diisobutyl ketone 


Methyl 


chloride 


\pprox 
SUBSTANCH ANCH PPM Me. per 
Cu. M.7 
Benzyl chloride } 5 Dimethvlaniline 
Butanone 360 
(methyl ethyl ketone) | 740) 1,400 
Butyl acet te Ethyl ac rv late 25 100 
(n-butyl acetate) .... 200 050) Ethyl alcohol Cethanol) 1,000 1.900 : 
Butyl alcohol Ethylamine 25 15 
(n-butanol), 100 300 Ethylhenzene 20) x70 
Buty lamine 5 15 Ethyl bromide 204) 890) 
Butyl cellosolve Ethyl chloride 1,000 2.000 
2-butoxvethanol) ether HM) 1,200 
Carbon dioxide 5,000 Ethvl formate 100 300 
Carbon disultide 20) silicate 100 850 
Carbon monoxide 100 ene chlorol Iri 16 
Ethvlene dibromice 
(2-ethoxvethanol ) 200 740 (1,2-dibromoethane ) 190 
Cellosolve acetate Ethylene imine 5 9 
_ethoxvethvl] acetate) 100) 540 x) 
) 
| 
4 
( 
13 
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\pprox \pprox 
SUBSTANCI PPM * Me. per SUBSTANCI PPM * Me. per 
Cu. M. ¢ Cu. M. 7 


Phosphine 0.05 O04 
methane ) : 3,100 Phophorus trichloride. 
Methyl chlor Propyl acetate ......... 200 
(1,1,1-trichloroethane ) 500 2709 Propyl alcohol 
Methyleyclohexane 500 2,900 (isopropyl alcohol). 100 
Methyvlevclohexan 5! 100 $70) Propyl ether 
Methyleyclohexanom 100 469 (isopropyl ether) .... 300 2.100 
Methyl formate : 100 250 Propylene dichloride 
Methyl isobutyl carbinol (1,2-dichloropropane) 73 350 
(methyl amyl al 25 109 Propylene imine... 25 60 
Methvlene chloride Pyridine . aati 10 30 
(dichloromethane) . 500 1,759 Ouinone 01 
Naphtha (coal tar) 200 S00 01 () 3 
Naphtha (petroleum ) 500 2.000) Stoddard solvent 500) 2900 
Nickel carbony] 0.001 0.007 Stvre 
Nitric acid 10 25 phenylethylene ) 100 1) 
p-Nitroaniline 6 Sulfur dioxide 5 13 
Nitrobenzen¢ Sulfur hexafluoride 1.000 6.000 
Nitroethane 100 310 Sulfur 1 6 
Nitrogen dioxide . 5 9 Sulfur px fluoride 0025 (25 
Nitroglyecern 0.5 5 p-TertiaryIn iene. 10 60 
Nitromethane 100 50) 1.1.2.2-Tet 
2-Nitropropane 30 1X0) Tetrahvdrofuran .... 200 500) 
Nitrotoluenc 5 Tetranitromethane ...... l 
dctane 00 2,350 
Pentane 1,000 2,950 | ethvlene 1.050 
Pent none rrifluor 
methyl propyl ketone) 200 200 1.000 6.100 
Perchlorethylene 
(tetrachloroet! viene ) 209 1,350 
henol ‘ 5 Vin 
Phenylhydrazine ....... 3 22 hloroethytene) 900 1,300 
Phosgene viene (x ) 200 
(carbonyl chloride) 
Toxic Dusts, Fumes, and Mists 


Me. per Me. per 

SUBSTANCI Cu. M.3 SUBSTANCE tu. M 
Aldrin (1,2,3,4,10,10-hexachloro Crag herbicide ¢sodium 2-] 
dichlorophenoxy | etl | 


dimethanonaphthalene ) 9.25 


05 2.4-Di 24-dichlorophenoxyacetic acid) 10 
(alpha-naphthyl-thiourea) ... 0.3 DDT 
Barium (soluble compounds) 05 Dicldrin (1:23:40 
( — oxide fume ..... 0.1 
1,4,5,8-dimethano-naphthalene) ..... 0.28 
Chlordane (1,2,4,5,6,7,8.8 

octacl loro-3a,4,7,7a-tetrahydro- zene . 1 

Chlorinated camphene, 60% ..... 0.5 Dinitro -cresol ‘ 
Chlorinated diphenyl oxide ......... 0.5 EPN (O-ethyl O-p-nitrophenyl 
Chlorodiphenyl (42% chlorine) ..... ] thionobenzenephosphonate ) 
Chlorodiphenyl (54% chlorine) . 0.5 Ferbam (ferric dimethyl 
Chromic acid and chromates (as CrO;) 0.1 ditinocarbamate) 


«lug, 1958 


120 Vol 1’, 


LIMIT VALUES FOR 95 


SUBSTANCE 


Ferrovia 


Jron oxide fume ........ phos ‘ 0.2 
Lead arsenate ... 0.15 Ve 0.) 


Land: 
gamma 
Magnesiun 
Mal 


Mangane st 
Mercury 0.1 Pri 


Mercury (organic compounds ) 


Pent 


Pentachlorophenol ..... 0.5 Zirconium compounds s Z1 
Phosphye rus ellow ) 1 tivit | 

Phosphorus yx ichlornide . 


Selenium compounds (as Se). oO st 


(1080) 


Ashe 


Dust ¢nutsat e, no tree silica) edi ree () 
Ica tree silica) 


Portland 


SUBSTANCE 


PPM 


(x) Acetylene tetra- 


mercaptal 10 35 
yromide 14 
br 7 t . 1 ( ‘ dio ; 01 03 
(x) Allvl glycidyl ether 
(x) cetalce ] 3 
(AGE) 10 45 
(x) Berylliun . 2y/n 
(Cl Bre > 
(x) Boron trifluoride .. 3 I 100 2,100 
(x) n-Butvl glycidyl Diglyei ether 


{ BGE) 


ether 


aw 
PPM * Me. per SUBSTAN PPM* Me. per 
Cu. M Cu. M 
lust 1 Strychnine 0.15 
vachloroevelohexane, >A trophe 
somer ) 0.5 methvinitramine ) 15 
oxide tume ... 15 Phirar tetramethyl] thiurar 
dithiophos lisultide ) 
| hethvl mere iptosu nate) 15 liu oluble compoul Is) 
Methoxyehlor (2,.2-di-p-methoxs Uraniu 
phenvl-1,1,1-triehloroethane ) 15 ‘ mpounds ) 
Moly bdenur 3) ().25 
(soluble cor pou Is) 5 \ | 
(insoluble con pour Is) 13 dust) 
Nicotine 0.5 fume) 0.1 
Parathion (O,O-diethyl O-f acetonylhenzyl |-4 | 
nitrophenyl thiophosphate) ....... 0.1 Iron 
BB chloronaphthalen 05 Zine oxide fumes 15 
Pert 
Phosphorus pentasultide .. } Concentration ia Ait and Water” 
Pieri ~ tment of ¢ erce National Rurean of 
) Standards, March, 1 In addition, see “Pen 

cotenorne 4 S. Department Ce erce, National Bure 
Mineral Dusts 
SUBSTANCI MPPCF§ Supstanci MPPCE 8 
Nluminum oxide ; 0 Silica 
5 higl bove 50% free SiO-) 

- carbid 

TENTATIVE VALUES 
\pprox Approx 
Mg. pet SUBSTAN! PPM Me. per 
50 7) DGE) 10) 55 
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A.M.A. ARCHIVES OF INDUSTRIAI 


HEALTH 


Approx. \pprox 
SUBSTANCI PPM Mg. per SUBSTANCE PPM Me. pet 
Cu. Cu. 

(x) Dimethyl formamide 20 Phosphoric acid ... 

1,1-Dimethy] n-Propyl nitrate .. 25 10 
hydrazine 0.5 (x) Propylene oxide 100 40 
(x) Dipropylenegly- (x) Terti 
x ‘rtiar 
colmethyvlether 100 OOO 

(x) Ethyl mereaptan .. 250 O40 

(x) Furfuryl alcohol. 50 200 (x) Tolylene-2,4- 

(x) Glycidol 50 150 diisocyanate .... 0.1 0.7 

sec-Hexyl acetate 100 590) 1,2,3-Trichloropropane .. 30 309 

(x) lsopropyl glycid 

Priorthocresv1 
x) Lithium hydride. 25y/m* 
sphate 
(x) Methyl mereaptan 50 100 
(x) a Methyl styrene . 100 480 (x) Vinyl toluene .... 100 1X0) 
x) Monomethyl aniline 2 9 (x) Yttrium and in- 

(x) Paradichloro- organic compounds 5 
benzene 75 450 5 5 

x) Perchloromethy] 
01 08 (x) Tetlon decomposition 

(x) Phenyl glycidyl ether products ........ 

(PGE) 50 310 (x) Pentaborane (BsH») 


million parts of air by volume 
cubic meter of air 
the tentative list for 1957 


g, it is important that atmospheric concentrations of these materials t 


are exposed must vossible 


L. Bau E. SrToKINGER Hervey B. ELKINS W.H 
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IF YOU CHANGE ADDRESS 


Please notify us at least six weeks before you make the change. 


With your notification, include the address label clipped from the latest copy 
of the journal. If your city has postal zone numbers, be sure to include the zone 
number in your new address. 


You will want to get your copies promptly; so notify us at least six weeks in 
advance. Send your change notice to 


A.M. A. Archives of Industrial Health 


American Medical Association 
535 North Dearborn St. 
Chicago 10, Illinois 
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News and Comment 


GENERAL NEWS 


Executive Health Program at Pittsburgh—A. (;. Kammer, M.1D)., on July 1 1 
Director of the Executive Health Program operated by the University 


Kammer has been active in this program since its beginning in early 1956 und 


of Lucien A. Gregg, M.D. Dr. Gregg, after a series of appointments at Pittsburgh, whicl 
most recently included that of special adviser on the health professions to Chancellor Edward 
H. Litchheld, left on July 1 to become Associate Director for Medicine and Public Healt 
1] Rockefeller Foundation, New York 

rhe Executive Health Program provides clinical examinations ulagement personne 
of a list of Pittsburgh firms, and is carried on in the private wing « | Clinic, the « 
patient building of the University’s Health Center. In accordance with the growing pr ‘ 
in such programs, reports of clinical findings are sent only to physicians «de ted fe his pur 
pose by the persons examined. The number admitted to the Pittsburgh program is limited to 400 
per vear, and now comprises a list of approximately 700) persons, who regularly report 
examinations at intervals of one, two, or three years. These persons constitu i study pop 
tion for research projects bearing upon such questions as the relative yield of various exa 
tion procedures, the early prediction of chronic disease, and the health implications of a list 
of factors in the executive’s work environment. One current investigation is part of a liro 


study of the epidemiology of peptic ulcer 


The program is utilized as a clinical training facility for physicians in the graduate pre 
] 


In Occupational medicine carried on by the University’s Department of Occu 
of which Dr. Kammer is Chairman 


William H. Hill Attends European Congress of Chemical Engineering.—\V\ illiam H 
Hill, president, 1958-1959, of the Pittsburgh Section of the American Industrial Hvgiene As 


sociation, and “Assistant Research Professor of Industrial Hygiene (Chemistry) in the Dep 
ment of Occupational Health, Graduate School of Public Health, University of Pittsburg 
attended the Luropean Congress of Chemical Eneineerine, Fr: nkfurt, Get \ lune 1-8 © 


this occasion the German Industrial Hygiene Society celebrated the 50th anni) 


founding of the first German industrial hygiene institution 


Research Fellowship Awarded to Dr. Poel.—\\illiam KF. Poel, 
associate in charge of the Laboratory for Experimental Carcinogenesis, Department of Ox 
cupational Health, Graduate School of Public Health, University of Pittsbureh, has | 


since 1952 1 


granted a vear’s leave of absence that began May 26, 1958, for advanced studies in researel 
ann al pathology at the Roscoe B lackson Memorial Laboratory, Bar Harbor, Me This 


study was made possible by a Special Fellowship from the Division of Research Grants and 


Fellowships, National Cancer Institute. Dr. Poel is the first recipient 


of such an award 


ANNOUNCEMENTS 


Institute for Physicians in Industry.—Columbia University, School of Public Healt! 


and Administrative Medicine, in conjunction with the American Academy of Occupational 


Medicine, is planning the Second Annual Institute for Physicians in Industry on Feb. 6, 
9, and 10, 1959 in New York City. 


Six courses of four three-hour sessions each will be presented. The subjects will be 


selected on the basis of indicated interest by potential participants. The fee per course will he 


$36. For further information write to Mr. Harold Baumgarten Ir, Program Director, Progran 
of Continuation Education, Columbia University, School of Public Healt! 
Medicine, 600 W. 168th St., New York 32, or Lamson Blaney, M.D.. 


Academy of Occupational Medicine, 1608 Walnut St., Philadelphia 3. 


and Administrative 


Secretary, American 


rship 
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Books 


Preventive Medicine for the Doctor in His Community. 


edition 


By 


Leavell and E. G. Clark Price, $10.00, Pp. 689, - MeGraw Hill Book Comipany 
Inc., 330 West 42d St.. New York 36, 1958 

Originally entitled “Texthook of Preventive Medicine,” this edition was reorganized | 
the authors, assisted by 19 authoritative contributors ich chapter notes its contributing 
author. 

The authors wish to motivate the doctor expecting to enter private practice to see and 
appreciate his role in the whole picture of community health. The philosophy of an epide 
ologic approach to preventive medicine is a point of view applicable to) private practice 
The levels in the natural history of any disorder of health at which preventive or corrective 
neasures may be applied are defined. This book, however, avowedly is not eneyelope 
specialty details. It presents preventive medicine comprehensively but in generalized mode 
concepts 

The 28 pages by Drs. John Phair and Frank Princi have made Chapter 14 ood intro 
duction to Occupational Health, of which the basic objective is prevention at all levels. TI 
generally requires coordination effort of specialists. Teamwork among imdustr nurse 
industrial hygiene engineer, safety engineer, industrial physicians, management nl thie 
personnel department is Of prime importance 

\ few well-chosen specific examples have made the presentation more meaning \ 
well-ordered summary is given of the epidemiological principles for the control of envirot 
mental toxic hazards and: of accident prevention. The importance of nonoccupational di 
abilities as a major industrial problem is emphasized. The authors make a plea that 40,000,000 
workers who receive almost all of their) medical care and advice outside of industri 
organized health departments, receive it on more than an empirical basis 

Organization of an industrial medical department is given. Preplacement, periodic ex 
uninations, care of accidental injuries, and good records are basic. Disabilities, rehabilit 
tion, health counseling, health education, workmen's compensation, medical e plans, hea 
and accident insurance, benefit programs are important secondarily. “This book he lich! 
recommended as an introduction to preventive medicine and oceupational healt 
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of wounds, held at the Stritch 
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The Healing of Wounds. 
MeGraw-Hill Book Company, 


Martin 


smaller 


“molecular” level has been reached 
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discussed 
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A REMINDER FROM MERCK SHARP & DOHME: 


ASIAN 
FLU VACCINE 


Recent outbreaks of influenza indicate the possibility of a recurrence of 
Asian Influenza in the United States in late 1958 or early 1959. Ordering your 
requirements now will assure you of sufficient vaccine when it is needed. 


BUSINESS REPLY CARD 
FIRST CLASS PERMIT No. 2868, Sec. 34.9, P.L.&R. PHILADELPHIA, PA 


TEAR OUT 


MERCK SHARP & DOHME 
Vaccine Department 

640 North Broad Street 
Philadelphia 1, Penna. 
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Wo 
' Postage Postage Stamp 
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‘Wilt be Paid Necessary 
by If Mailed in the 
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Remember how difficult it was to obtain Asian Influenza 
vaccine during the past flu season? 


To make certain that you have an adequate supply when 
the need again arises, you should order vaccine now. Order 
for immediate delivery or, if you prefer, at whatever 
future date you specify. 


Vaccination against Asian Influenza is inexpensive— and is 
the only effective way of minimizing the risk of contracting 
this highly contagious disease which causes so much 

debilitation and absenteeism. 


By anticipating your needs and ordering now, you can be 
certain that you will have enough vaccine for your 
personnel and patients. 


Influenza Virus Vaccine Monovalent 


400 C.C.A. units Asian Strain per cc, 
Recommended adult dose: | cc. intramuscularly in early autumn. 


Influenza Virus Vaccine Polyvalent 


200 C.C.A. units Asian Strain 
100 C.C.A. units PR8 

100 C.C.A. units PR301 

100 C.C.A. 
500 C.C.A. 


units Great Lakes 


units Total 


Recommended adult dose: 1 ec. intramuscularly in August or 
September, followed by 1 cc. intramuscularly three months later, 


sl) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Ixc., PHILADELPHIA 1, PA. 


MERCK SHARP & DOHME 
VACCINE DEPARTMENT 

640 NORTH BROAD STREET 
PHILADELPHIA 1, PENNA. 


Please ship the following to arrive on 


(specify delivery date) 


10 cc. vials Influenza Virus Vaccine Monovalent 


10 cc. vials Influenza Virus Vaccine Polyvalent 


Ship to: Bill to: 


ENO 


(Street address) (Street address) 


(City and State) 


(City and State) 


Purchase order number 
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r the Chemical, 


Toxicology Studies “8 and Food 


Pharmaceutical, Pesticide, 
Industries (acute and chronic) 

Projects and Consultation. 
and 


Write for price schedule « 
information on other services cananeaa 


WISCONSIN ALUMNI RESEARCH FOUNDATION ee 


FOUNDATION 


IN 
P. O. Box 2217-Q * MADISON 1, WISCONS 


A.M.A. SPECIALTY JOURNALS REACH THE CORE OF SPECIALIZED 
PRACTICE « Subscribe NOW to: 


A.M.A. Archives of INTERNAL MEDICINE 
A.M.A. Archives of PATHOLOGY 
A.M.A. Archives of OPHTHALMOLOGY 


Write to: 
THE AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 


Chicago 10, Illinois 


WHAT WE KNOW ABOUT ALLERGY 


by Louis Tuft, 12 pages, 15 cents 


HOUSE DUST ALLERGY 
by Karl D. Figley, 8 pages, 15 cents 


FOOD ALLERGY 
by Samuel! M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M. Feinbera, 6 pages, 10 cents 


ASTHMA AND HAY FEVER 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


RAGWEED AND HAY FEVER 
by Oren C. Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 © ILLINOIS 
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Of interest to you K, 
and your patients ee 
THE MENACE OF ALLERGIES 


Compact aluminum case suspends at waist height from shoulder straps. When open, lid serves as small work-shelf. 


New M-S-A® Lead-in-Air Detector Kit determines 
and measures air-borne lead dusts and fumes 


There’s a quick, effective way to protect workers in 
lead exposures. Use an M-S-A Lead-In-Air Detector Kit. 

M-S-A has assembled a field kit for detecting and 
measuring air-borne lead contamination. The apparatus 
in this kit permits determination of the weight of lead 
present in a measured volume of air by use of a simple 
spot test color comparison. Concentrations of lead well 
below and above the Maximum Allowable Concentra- 
tion of .15 milligrams per cubic meter are readily 
measured. 

Proper ventilation may eliminate the danger from 
small concentrations of invisible lead dusts and fumes. 
However, a constant check must be kept on its effective- 
ness to insure an atmosphere that is safe for continuous, 
prolonged occupation. 

That’s why the M-S-A Lead-In-Air Detector Kit 
makes so much sense as a safety measure. Write for 
new bulletin for operating instructions and details. 


M-S-A 
EXPLOSIMETER 
Detects and measures 
explosive concentra- 
tions of gases and 
vapors in atmosphere. 
One-hand operation. 
Easy-to-read dial. 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pennsylvania 


At your Service: 83 Branch Offices in 
the United States and Canada 


A 
SAFETY EQUIPMENT HEADQUARTERS 


M-S-A COLORIMET- 
RIC INSTRUMENTS 


Sniff out suspected 
areas that may con- 
tain harmful and 
dangerous toxic gas 
concentrations. Simple, 
quick, accurate. 


M-S-A GASCOPE 


Single, dual-scale 


meter indicates full 
range of combustible 
gas concentrations. 
Offers accuracy, 
speed and simplicity 
in leak detection. 
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